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January 14, 1999

Mr. Stan Komperda
Illinois Environmental Protection Agency
Bureau of Land
1001 North Grand Avenue East
Springfield, IL 62702

Subject: Paxton Landfill Slope Stability Analysis

Reference: PEI Project No. 7047.A1-4

Dear Mr. Komperda:

The Purpose of this letter is to provide you with the results of the Slope Stability Analysis at the
Paxton Landfill. The Analysis consisted of selecting four cross-sections on the landfill having
long and steep slopes (based on the topographic survey and at the locations displayed in Figure
1), determining the refuse elevations within each section by subtracting the cover thickness from
the surveyed ground surface elevation (as measured in the cover investigation conducted on May
12-14, 1998 and summarized in a report submitted on December 4, 1998), installing piezometers
at select locations to determine the level of the leachate along each of the sections, and finally,
analyzing the information using the computer software program PCSTABL4 to determine factors
of safety along each section.

METH0DOLGY
Slope stability of the Paxton Landfill was evaluated with a computer software program,
PCSTABL4. The PCSTABL4 program utilizes the Modified Bishop Method of Slices with cross
section data (slope configuration, layer thickness, piezometric surfaces, etc.) and layer soil
characteristics to calculate potential failure plane surfaces and their subsequent factors of safety
for a given cross section.

The level of the leachate through each section was determined by installing piezometers and
measuring the liquid level as well as measuring the liquid level in existing leachate manholes that
were in the appropriate locations along the sections analyzed. Due to the fact that only a few
piezometers measured more than 1 foot of leachate, the piezometers that contained less than one
foot of leachate were also used in this analysis. It was assumed that all the refuse below the
measured piezometric surface was saturated and that none of the waste above the measured
piezometric surface was saturated. For a summary of the measured leachate levels, see Tables A-
C.
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Two material types were selected to model landfill conditions, the cover soil layer and the refuse.
Foundation soils were not included in the analyses as no information is available on foundation
soils. Laboratory data on each layer was unavailable, therefore engineering properties of these
materials were estimated based on literature and past landfill slope stability analyses. Generally,
the model layer parameters selected are conservative values (will produce lower factors of safety)
and are summarized in the following table:

Table D - Soil Parameters

Layer

Cover Soil

Refuse

Moist Unit Wt.
(pcf)

100

30

Saturated Unit Wt.
(pcf)

107

52.5

Cohesion
(psf)

500

225

Friction Angle
(degrees)

0

28
Note: The cover soil is labeled as Soil No.

The slope stability model was run for each cross section (Section A-A, B-B, C-C and D-D) as
illustrated in Figures 2-5. Based on the program parameters, 100 failure planes were generated for
each scenario. Then the software selects the ten most critical failure planes and records them.
The section was first analyzed using the default parameters and the factor of safety (FOS) range
was reviewed. PCSTABLE4 recommends that the FOS range for the 10 failure surfaces be
minimized before the minimum FOS is determined. Therefore, if the FOS range was less than
0.10, no further analysis was conducted and the minimum FOS was taken and recorded from the
data. If the FOS range was greater than 0.10, the default parameters were adjusted until the
range was reduced to 0.10 or less before the minimum FOS was determined. All failure planes
generated in the model were limited to exiting the toe of the slope. Failures beyond the toe (base
failures) were not investigated.

RESULTS
The following presents the results for each section investigated based on parameters discussed
above.

Table E - Minimum FOS
Section

Section A-A
Section B-B
Section C-C
Section D-D

FOS Range
0.03
0.03
0.06
0.04

Minimum FOS
1.05
2.36
1.69
1.54

A minimum FOS of 1.5 is required to comply with IAC Title 35 Section 811.205 for static
conditions. See the Appendix for the PCSTABL4 data sheets and FOS calculation sheets for the
10 failure planes of each section.

RECOMMENDATIONS
Based on the results of the PCSTABL4 slope stability analysis, Section A-A is the only section
that does not meet the minimum FOS of 1.5 under static conditions (see Table E). As displayed
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in Figure 2, the level of Jeachate along Section A-A is considerably higher than the other Sections
analyzed and this is the main factor for the low FOS for this Section. PEI recommends that one
and possibly as many as three extraction wells be constructed in the area of the slope surrounding
Section A-A to reduce the level of leachate within this side of the landfill. The exact placement of
these wells will be determined after the completion of the slug testing of the existing peizometers.
The slug testing is expected to begin in the next two weeks.

Please review the enclosed material at your earliest convenience and feel free to contact us at any
time with any questions that you may have.

Very Truly Yours,

PATRICK ENGINEERING INC.

J. Stephen Van Hook, P.G.
Project Manager

Attachments: As noted

Kef: sp\p\7047al-4\stability-report.doc



** PCSTABL4 **

by
Purdue University

--Slope Stability Analysis--
Simplified Janbu Method of Slices

or Simplified Bishop Method

Run Date:
Time of Run:
Run By:
Input Data Filename:
Output Filename:

01/11/99
9:56
MDB
sectaaS.inp
sectaa5.out

PROBLEM DESCRIPTION PAXTON LANDFILL - SECTION A-A, ACTUAL LE
ACHATE LEVELS

BOUNDARY COORDINATES

17 Top Boundaries
34 Total Boundaries

Boundary
No.

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22

X-Left
(ft

100.
124.
153.
170.
254.
323.
358.
401.
448.
468.
488.
527.
559.
611.
660.
690.
733.
100.
124.
153.
170.
254.

Y-Left
.) (ft)

00
24
55
80
97
24
91
38
14
22
01
36
60
07
77
75
20
00
24
55
80
97

680
691
705
704
742
775
775
790
808
808
813
813
816
820
822
824
819
676
688
702
701
739

.43

.20

.00

.49

.06

.31

.72

.19

.94

.62

.66

.22

.67

.49

.08

.68

.42

.93

.20

.00

.99

.86

X-Right
(ft)

124
153
170
254
323
358
401
448
468
488
527
559
611
660
690
733
769
124
153
170
254
323

.24

.55

.80

. 97

.24

.91

.38

. 14

.22

.01

.36

.60

.07

.77

.75

.20

.62

.24

.55

.80

.97

.24

Y-Right
(ft

691.
705.
704.
742 .
775.
775.
790.
808.
808.
813.
813.
816.
820.
822.
824.
819.
834.
688.
702.

701.
739.
773.

)

20
00
49
06
31
72
19
94
62
66
22
67
49
08
68
42
85
20
00
99
86
31

Soil Type
Below End

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
2
2
2
2
2



23
24
25
26
27
28
29
30
31
32
33
34

323.
358.
401.
448.
468.
488.
527.
559.
611.
660.
690.
733.

24
91
38
14
22
01
36
60
07
77
75
20

773
774
788
807
807
812
812
815
819
820
823
817

.31

.02

.69

.64

.62

.86

.42

.87

.49

.88

.18

.72

358.
401.
448.
468.
488.
527.
559.
611.
660.
690.
733.
769.

91
38
14
22
01
36
60
07
77
75
20
62

774 .
788.
807.
807.
812.
812.
815.
819.
820.
823.
817.
832.

02
69
64
62
86
42
87
49
88
18
72
85

2
2
2
2
2
2
2
2
2
2
2
2

ISOTROPIC SOIL PARAMETERS

2 Type(s) of Soil

Soil Total Saturated Cohesion Friction
Type Unit Wt. Unit Wt. Intercept Angle
No. (pcf) (pcf) (psf) (deg)

1 100.0
2 30.0

107.0
52.5

500.0
225.0

.0
28.0

Pore Pressure Piez.
Pressure Constant Surface
Param. (psf) No.

.00

.00
.0
.0

1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED

Unit Weight of Water = 62.40

Piezometric Surface No. 1 Specified by 12 Coordinate Points

Point
No.

1
2
3
4
5
6
7
8
9

10
11
12

X-Water
(ft)

160.00
200.00
250.00
300.00
346.00
400.00
450.00
516.00
550.00
600.00
650.00
746.00

Y-Water
(ft)

693.40
703.00
713.00
722.49
733.00
748.00
762.00
779.80
782.00
786.00
790.00
798.80



A Critical Failure Surface Searching Method, Using A Random
Technique For Generating Circular Surfaces, Has Been Specified.

100 Trial Surfaces Have Been Generated.

10 Surfaces Initiate From Each Of 10 Points Equally Spaced
Along The Ground Surface Between X = 108.00 ft.

and X = 120.00 ft.

Each Surface Terminates Between X = 450.00 ft.
and X = 500.00 ft.

Unless Further Limitations Were Imposed, The Minimum Elevation
At Which A Surface Extends Is Y =680.00 ft.

20.00 ft. Line Segments Define Each Trial Failure Surface.

Restrictions Have Been Imposed Upon The Angle Of Initiation.
The Angle Has Been Restricted Between The Angles Of -5.0
And 5.0 deg.

Following Are Displayed The Ten Most Critical Of The Trial
Failure Surfaces Examined. They Are Ordered - Most Critical
First.

* * Safety Factors Are Calculated By The Modified Janbu Method

Failure Surface Specified By 23 Coordinate Points

Point X-Surf Y-Surf
No. (ft) (ft)

1 108.00 683.98
2 127.93 682.36
3 147.92 681.53
4 167.92 681.50
5 187.90 682.26
6 207.84 683.81
7 227.70 686.15
8 247.46 689.28
9 267.07 693.19

10 286.51 697.88
11 305.76 703.34
12 324.76 709.56



13
14
15
16
17
18
19
20
21
22
23

343.
361.
380.
397.
415.
432.
448.
464.
480.
495.
498.

51
97
10
89
29
30
87
98
61
73
65

716.53
724.23
732.67
741.81
751.66
762.19
773.39
785.24
797.72
810.81
813.54

1.046

Failure Surface Specified By 23 Coordinate Points

Point
No.

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23

X-Surf
(ft)

108
127
147
167
187
207
227
247
267
286
305
324
343
362
380
398
415
432
449
465
481
496
499

.00

.94

.93

.93

.91

.85

.71

.46

.07

.52

.77

.79

.55

.03

.19

.01

.46

.52

.16

.34

.06

.28

.85

Y-Surf
(ft)

683
682
681
681
682
684
686
689
693
698
703
709
716
724
732
741
751
762
773
784
797
810
813

.98

.44

.68

.70

.50

.08

.45

.59

.50

.18

.61

.80

.72

.37

.75

.82

.59

.03

.13

.88

.25

.23

.53

1.055

Failure Surface Specified By 22 Coordinate Points

Point X-Surf Y-Surf



N o . ( f t ) ( f t )

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22

113.33
133.26
153.24
173.24
193.22
213.16
233.03
252.78
272.38
291.80
311.02
329.98
348.68
367.07
385.11
402.79
420.08
436.93
453.34
469.25
484.66
497.49

686.35
684.61
683.69
683.58
684.29
685.82
688.17
691.33
695.29
700.06
705.61
711.95
719.06
726.93
735.55
744.89
754.96
765.72
111 .11
789.28
802.03
813.55

1.058

Failure Surface Specified By 22 Coordinate Points

Point
No.

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21

X-Surf
(ft)

113.33
133.26
153.24
173.24
193.23
213.17
233.03
252.78
272.39
291.83
311.05
330.04
348.76
367.18
385.27
403.00
420.34
437.26
453.74
469.74
485.25

Y-Surf
(ft)

686.35
684.66
683.76
683.68
684.41
685.94
688.28
691.42
695.35
700.08
705.59
711.87
718.91
726.70
735.24
744.49
754.46
765.12
776.45
788.45
801.08



22 499.34 813.53

1.060

Failure Surface Specified By 22 Coordinate Points

Point
No.

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22

X-Surf
(ft)

109.
129.
149.
169.
189.
209.
229.
248.
268.
287.
306.
325.
344.
362.
380.
398.
415.
432.
448.
463.
479.
490.

33
26
24
24
22
16
01
74
31
70
86
77
39
69
63
20
34
04
27
99
18
11

Y-Surf
(ft)

684.58
682.86
681.97
681.92
682.71
684.33
686.78
690.06
694.16
699.08
704.80
711.32
718.62
726.69
735.52
745.09
755.39
766.40
778.09
790.45
803.46
813.64

1.061

Failure Surface Specified By 22 Coordinate Points

Point
No.

1
2
3
4
5
6
7
8
9

X-Surf
(ft)

108.
127.
147.
167.
187.
207.
227.
247.
266.

00
92
91
91
89
81
64
34
86

Y-Surf
(ft)

683
682
681
681
682
683
686
690
694

.98

.24

.37

.37

.24

.98

.58

.05

.37



10
11
12
13
14
15
16
17
18
19
20
21
22

286.
305.
324.
342.
360.
378.
395.
412.
429.
444.
460.
474.
477.

19
26
06
54
67
42
74
62
01
89
22
98
63

699.54
705.55
712.38
720.02
728.46
737.69
747.68
758.41
769.87
782.03
794 .87
808.37
811.02

1.066

Failure Surface Specified By 22 Coordinate Points

Point
No.

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22

X-Surf
(ft)

110.
130.
150.
170.
190.
210.
230.
250.
269.
289.
308.
327.
345.
364.
382.
399.
416.
433.
449.
465.
480.
491.

67
60
58
58
56
50
34
07
65
04
21
13
76
08
05
63
81
55
81
59
84
67

Y-Surf
(ft)

685. 17
683.49
682.63
682.60
683.40
685.03
687.49
690.76
694.86
699.75
705.45
711.94
719.21
727.24
736.03
745.55
755.80
766.75
778.38
790.68
803.62
813.62

1.069

Failure Surface Specified By 22 Coordinate Points



Point
No.

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22

X-Surf
(ft)

113
133
153
173
193
213
233
252
272
291
311
330
348
367
385
402
420
437
453
469
485
499

.33

.27

.25

.25

.24

.17

.03

.78

.38

.81

.03

.01

.73

.15

.24

.98

.33

.26

.76

.78

.32

.12

Y-Surf
(ft)

686.35
684.73
683.90
683.88
684. 66
686.24
688.62
691.79
695.76
700.51
706.03
712.32
719.37
727.16
735.69
744 .94
754.89
765.52
776.83
788.80
801.39
813.54

1.071

Failure Surface Specified By 23 Coordinate Points

Point
No.

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19

X-Surf
(ft)

109.33
129.28
149.26
169.26
189.24
209.18
229.03
248.77
268.36
287.79
307.01
325.99
344.71
363.13
381.23
398.98
416.35
433.31
449.84

Y-Surf
(ft)

684.58
683.04
682.30
682.36
683.20
684.84
687.27
690.49
694.48
699.25
704 .79
711.09
718.13
725.91
734.42
743.63
753.55
764.15
775.41



20 465.91 787.32
21 481.49 799.85
22 496.57 813.00
23 497.16 813.56

1.072

Failure Surface Specified By 22 Coordinate Points

Point
No.

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22

X-Surf
(ft)

109.33
129.27
149.26
169.26
189.24
209.17
229.02
248.75
268.33
287.73
306.92
325.86
344.53
362.89
380.91
398.57
415.83
432.67
449.05
464.96
480.36
493.39

Y-Surf
(ft)

684.58
682.99
682.21
682.24
683.08
684.74
687.20
690.47
694.53
699.39
705.03
711.45
718.63
726.56
735.23
744 .62
754.72
765.52
776.99
789.11
801.88
813. 60

1.076

Y A X I S F T

.00 183.67 367.33 551.00 7 3 4 . 6 7 918.34

X .00 + + + + + +

* *

1*



183.67 + 1*
1W
31W*
1.
1W.
1W. *

A 367.33 + 11.*
1W.*
13. .
Wll*

1*
W *

X 551.00 + W*

W ••
W

I 734.67 + W *
*

S 918.34 +

1102.00 +

F 1285.67 +

T 1469.34 +



PROFIL
PAXTON LANDFILL - SECTION A-A, ACTUAL LEACHATE LEVELS
34 17
100.
124.
153.
170.
254.
323.
358.
401.
448.
468.
488.
527.
559.
611.
660.
690.
733.
100.
124.
153.
170.
254.
323.
358.
401.
448.
468.
488.
527.
559.
611.
660.
690.
733.
SOIL
2
100.
30.0

00
24
55
80
97
24
91
38
14
22
01
36
60
07
77
75
20
00
24
55
80
97
24
91
38
14
22
01
36
60
07
77
75
20

0
5

680.
691.
705.
704 .
742.
775.
775.
790.
808.
808.
813.
813.
816.
820.
822.
824.
819.
676.
688.
702.
701.
739.
773.
774 .
788.
807.
807.
812.
812.
815.
819.
820.
823.
817.

107.0

43
20
00
49
06
31
72
19
94
62
66
22
67
49
08
68
42
93
20
00
99
86
31
02
69
64
62
86
42
87
49
88
18
72

124.
153.
170.
254.
323.
358.
401.
448.
468.
488.
527.
559.
611.
660.
690.
733.
769.
124.
153.
170.
254.
323.
358.
401.
448.
468.
488.
527.
559.
611.
660.
690.
733.
769.

500.0
2.5 225.0 28

24
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80
97
24
91
38
14
22
01
36
60
07
77
75
20
62
24
55
80
97
24
91
38
14
22
01
36
60
07
77
75
20
62

0.0
.0

691.
705.
704.
742.
775.
775.
790.
808.
808.
813.
813.
816.
820.
822.
824.
819.
834.
688.
702.
701.
739.
773.
774.
788.
807.
807.
812.
812.
815.
819.
820.
823.
817.
832.

0.0
0.0

20
00
49
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72
19
94
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66
22
67
49
08
68
42
85
20
00
99
86
31
02
69
64
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86
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72
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0.
0.0

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

0
1

WATER
1 62
12
160.
200.
250.
300.
346.
400.
450.
516.
550.
600.
650.
746.

.4

00
00
00
00
00
00
00
00
00
00
00
00

693.
703.
713.
722.
733.
748.
762.
779.
782.
786.
790.
798.

40
00
00
49
00
00
00
80
00
00
00
80
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Figure 3: Ten Most Critical Failure Surfaces for Cross Section B-B', Actual Leachate Levels
Minimum Factor of Safety = 2.36
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** PCSTABL4 **

by
Purdue University

--Slope Stability Analysis—
Simplified Janbu Method of Slices

or Simplified Bishop Method

Run Date:
Time of Run:
Run By:
Input Data Filename:
Output Filename:

01/11/99
10:48
mdb
sectbbS.inp
sectbbS.out

PROBLEM DESCRIPTION PAXTON LANDFILL - SECTION B-B, ACTUAL LE
ACHATE LEVELS

BOUNDARY COORDINATES

15 Top Boundaries
30 Total Boundaries

Boundary
No.

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22

X-Left
(ft)

100.00
121.50
139.07
166.43
248.01
326.87
368.90
418.25
467.39
522.84
577.11
636.93
702.82
729.11
760.30
100.00
121.50
139.07
166.43
248.01
326.87
368.90

Y-Left
(ft)

690.91
692.48
698.05
699. 49
736.69
773.21
773.99
794.52
817.79
815.92
817.12
820.94
841.96
839.44
846.77
675.91
682.48
688.05
695.99
733.69
771.01
771.99

X-Right
(ft)

121.50
139.07
166.43
248.01
326.87
368.90
418.25
467.39
522.84
577.11
636.93
702.82
729.11
760.30
820.30
121.50
139.07
166.43
248.01
326.87
368.90
418.25

Y-Right
(ft)

692.48
698.05
699.49
736.69
773.21
773.99
794.52
817.79
815.92
817.12
820.94
841.96
839.44
846.77
845.55
682.48
688.05
695.99
733.69
771.01
771.99
792.82

Soil Type
Below Bnd

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
2
2
2
2
2
2
2



23
24
25
26
27
28
29
30

418.
467.
522.
577.
636.
702.
729.
760.

25
39
84
11
93
82
11
30

792
816
814
816
820
841
838
845

.82

.29

.92

.12

.14

.16

.44

.77

467.
522.
577.
636.
702.
729.
760.
820.

39
84
11
93
82
11
30
30

816
814
816
820
841
838
845
844

.29

.92

.12

.14

.16

.44

.77

.05

2
2
2
2
2
2
2
2

ISOTROPIC SOIL PARAMETERS

2 Type(s) of Soil

Soil Total Saturated Cohesion Friction
Type Unit Wt. Unit Wt. Intercept Angle
No. (pcf) (pcf) (psf) (deg)

100.0
30.0

107.0
52.5

500.0
225.0

.0
28.0

Pore Pressure Piez.
Pressure Constant Surface
Param. (psf) No.

.00

.00
.0
.0

1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED

Unit Weight of Water = 62.40

Piezometric Surface No. 1 Specified by 9 Coordinate Points

Point
No.

1
2
3
4
5
6
7
8
9

X-Water
(ft)

108.00
150.00
200.00
300.00
400.00
500.00
600.00
700.00
750.00

Y-Water
(ft)

685.20
688.00
698.00
702.00
712.00
720.00
730.00
735.00
735.00

A Critical Failure Surface Searching Method, Using A Random
Technique For Generating Circular Surfaces, Has Been Specified.

100 Trial Surfaces Have Been Generated.



10 Surfaces Initiate From Each Of 10 Points Equally Spaced
, Along The Ground Surface Between X = 100.00 ft.

and X = 180.00 ft.

Each Surface Terminates Between X = 450.00 ft.
and X = 520.00 ft.

Unless Further Limitations Were Imposed, The Minimum Elevation
At Which A Surface Extends Is Y =690.00 ft.

20.00 ft. Line Segments Define Each Trial Failure Surface.

Restrictions Have Been Imposed Upon The Angle Of Initiation.
The Angle Has Been Restricted Between The Angles Of -5.0
And 5.0 deg.

Following Are Displayed The Ten Most Critical Of The Trial
Failure Surfaces Examined. They Are Ordered - Most Critical
First.

* * Safety Factors Are Calculated By The Modified Bishop Method *

Failure Surface Specified By 23 Coordinate Points

Point
No.

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19

X-Surf
(ft)

126.67
146.59
166.57
186.57
206.56
226.51
246.39
266.18
285.83
305.33
324.63
343.72
362.56
381.12
399.38
417.31
434.87
452.05
468.82

Y-Surf
(ft)

694.12
692.38
691.41
691.23
691.83
693.20
695.36
698.29
701.99
706.46
711.68
717.65
724.37
731.81
739.97
748.84
758.41
768.65
779.55



20
21
22
23

485.15
501.01
516.39
516.46

791.10
803.28
816.07
816.14

Circle Center At X = 181.3 ; Y = 1203.3 and Radius, 512.1

2.355

Failure Surface Specified By 22 Coordinate Points

Point
No.

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22

X-Surf
(ft)

126.67
146.60
166.59
186.59
206.57
226.50
246.34
266.07
285.64
305.03
324.20
343.12
361.75
380.07
398.05
415.65
432.85
449.61
465.91
481.72
497.01
501.36

Y-Surf
(ft)

694.12
692.51
691.71
691.74
692.59
694.27
696.76
700.06
704.17
709.08
714.79
721.27
728.53
736.55
745.32
754.81
765.03
775.93
787.52
799.77
812. 66
816.64

Circle Center At X = 175.9 ; Y = 1178.2 and Radius, 486.6

2.355

Failure Surface Specified By 23 Coordinate Points

Point
No.

1
2

X-Surf
(ft)

126.67
146.59

Y-Surf
(ft)

694.12
692.42



3 166.57 691.49
4 186.57 691.32
5 206.56 691.92
6 226.52 693.29
7 246.40 695.43
8 266.19 698.33
9 285.85 701.98

10 305.36 706.39
11 324.69 711.54
12 343.80 717.43
13 362.67 724.05
14 381.28 731.39
15 399.59 739.44
16 417.57 748.18
17 435.21 757.61
18 452.47 767.71
19 469.34 778.47
20 485.77 789.86
21 501.76 801.88
22 517.27 814.50
23 519.03 816.05

Circle Center At X = 180.9 ; Y = 1212.2 and Radius, 520.9

2.362

Failure Surface Specified By 21 Coordinate Points

Point X-Surf Y-Surf
No. (ft) (ft)

1 126.67 694.12
2 146.59 692.39
3 166.58 691.58
4 186.58 691.69
5 206.55 692.71
6 226.46 694.65
7 246.25 697.49
8 265.90 701.25
9 285.35 705.89

10 304.57 711.43
11 323.51 717.83
12 342.15 725.10
13 360.43 733.22
14 378.31 742.17
15 395.77 751.92
16 412.77 762.47
17 429.26 773.78
18 445.22 785.84
19 460.60 798.61
20 475.39 812.08
21 480.66 817.34



Circle Center At X = 174.3 ; Y = 1127.9 and Radius, 436.3

2.370

Failure Surface Specified By 22 Coordinate Points

Point
No.

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22

X-Surf
(ft)

126
146
166
186
206
226
246
266
285
305
324
343
362
380
398
416
434
451
468
484
500
511

.67

.61

.60

.60

.58

.52

.37

.12

.73

.18

.43

.46

.24

.74

.93

.79

.28

.40

.10

.36

.16

.18

Y-Surf
(ft)

694
692
692
692
692
694
696
700
704
708
714
720
727
734
743
752
761
772
783
794
807
816

.12

.67

.00

.09

.96

.59

.99

.15

.08

.75

.17

.33

.21

.81

.13

.13

.82

.17

.17

.81

.07

.31

Circle Center At X = 174.1 ; Y = 1211.1 and Radius, 519.2

2.375

Failure Surface Specified By 23 Coordinate Points

Point
No.

1
2
3
4
5
6
7

X-Surf
(ft)

117.78
137.74
157.74
177.73
197.71
217.64
237.49

Y-Surf
(ft)

692.21
690.99
690.51
690.75
691.73
693.44
695.87



8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23

257.
276.
296.
315.
334.
353.
372.
390.
408.
426.
443.
460.
476.
492.
508.
509.

24
86
32
61
68
53
12
42
42
09
40
33
87
98
65
96

699.03
702.91
707.51
712.81
718.81
725.51
732.89
740.95
749.67
759.05
769.06
779.70
790.95
802.80
815.23
816.35

Circle Center At X = 161.0 ; Y = 1237.3 and Radius, 546.

2.379

Failure Surface Specified By 20 Coordinate Points

Point
No.

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20

X-Surf
(ft)

153.33
173.27
193.25
213.25
233.22
253.12
272.91
292.55
312.00
331.22
350.16
368.79
387.08
404.98
422.46
439.48
456.01
472.01
487.45
501.99

Y-Surf
(ft)

698.80
697.17
696.45
696.64
697.73
699.72
702.61
706.40
711.07
716.62
723.03
730.29
738.39
747.31
757.03
767.53
778.79
790.79
803.50
816.62

Circle Center At X = 199.2 ; Y = 1137.9 and Radius, 441.5

2.380



Failure Surface Specified By 20 Coordinate Points

Point
No.

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20

X-Surf
(ft

162.
182.
202.
222.
242.
262.
281.
301.
320.
340.
358.
377.
395.
413.
431.
448.
464 .
480.
496.
509.

)

22
18
17
17
13
01
77
39
81
00
93
55
84
75
25
31
89
96
49
02

Y-Surf
(ft)

699.27
697.93
697.46
697.88
699.18
701.35
704.40
708.32
713.09
718.72
725.18
732.47
740.57
749.48
759.16
769.60
780.78
792.68
805.28
816.39

Circle Center At X = 202.7 ; Y = 1151.7 and Radius, 454.2

2.381

Failure Surface Specified By 21 Coordinate Points

Point
No.

1
2
3
4
5
6
7
8
9

10
11
12
13
14

X-Surf
(ft)

162.22
182.16
202.14
222.14
242.12
262.03
281.83
301.50
320.98
340.25
359.26
377.98
396.36
414.39

Y-Surf
(ft)

699.27
697.64
696.89
697.02
698.04
699.94
702.71
706.36
710.87
716.24
722.45
729.50
737.36
746.03



15
16
17
18
19
20
21

432.
449.
465.
482.
497.
512.
515.

01
20
92
13
82
94
36

755.
765.
776.
788.
800.
813.
816.

49
72
69
40
80
89
17

:ircle Center At X = 209.1 ; Y = 1149.7 and Radius, 452,

2.382

Failure Surface Specified By 21 Coordinate Points

Point
No.

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21

X-Surf
(ft)

126.
146.
166.
186.
206.
226.
246.
265.
285.
304.
323.
341.
360.
377.
395.
411.
428.
443.
459.
473.
475.

67
59
58
58
55
44
22
84
25
42
30
84
02
78
09
91
20
93
06
56
45

Y-Surf
(ft)

694.12
692.40
691.61
691.77
692.86
694.90
697.86
701.75
706.56
712.27
718.88
726.37
734.72
743.91
753.93
764.75
776.35
788.70
801.78
815.55
817.52

Circle Center At X = 173.3 ; Y = 1117.2 and Radius, 425.6

2.388

A

.00 186.29 372.58 558.87 745.16 931.45



.00 + + -

186.29 +

A 372.58 +

W.
1.
16**
11.
W4
71.**
12**

W 12. *
.12.
114*

W 112

X 558.87 +

I 745.16 +
W
W

S 931.45 +

1117.74 +

F 1304.03 +

T 1490.32 +



9ROFIL
iPAXTON LANDFILL - SECTION B-B, ACTUAL LEACHATE LEVELS
30 15
100.00 690.91 121.50 692.48 1

1
1
1
1
1
1
1
1
1
1
1
1
1
1
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

SOIL
2
100.0 :.07.0 500.0 0.0 0.0 0.0 1
30.0 52.5 225.0 28.0 0.0 0.0 1
WATER
1 0.0
9
108.00 685.20
150.00 688.00
200.00 698.00
300.00 702.00
400.00 712.00
500.00 720.00
600.00 730.00
700.00 735.00
750.00 735.00
CIRCL2
10 10
100.0 180.0 4 5 0 . 0 520.0
690 .0 2 0 . 0 5 .0 -5.0

L21
139
166
248
326
368
418
467
522
377
536
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729
760
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467
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577
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729
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.01

.87

.90
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.39

.84
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.93

.82
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.30

.00
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692
698
699
736
773
773
794
817
815
817
820
841
839
846
675
682
688
695
733
771
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792
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838
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.05

.49

.69

.21

.99

.52

.79

.92

.12

.94

.96

.44

.77

.91

.48

.05

. 99
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.01
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.82

.29

.92

.12
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. 16

.44
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Figure 4: Ten Most Critical Failure Surfaces for Cross Section C-C1, Actual Leachate Levels
Minimum Factor of Safety = 1.69

900

o

1
£
LLI

750

700

650

100 200 300 400 500

Distance (ft)

600 700 800



PCSTABL4

by
Purdue University

--Slope Stability Analysis--
Simplified Janbu Method of Slices
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Run Date:
Time of Run:
Run By:
Input Data Filename:
Output Filename:

01/12/99
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sectccS.inp
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PROBLEM DESCRIPTION PAXTON LANDFILL - SECTION C-C, ACTUAL LE
ACHATE LEVELS

BOUNDARY COORDINATES

18 Top Boundaries
36 Total Boundaries

Boundary
No.

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22

X-Left
(ft)

100.00
122.99
124.66
136.11
157.49
187.95
243.25
290.32
324.86
371.77
410.20
482.34
520.99
549.92
572.33
598.96
655.06
690.84
100.00
122.99
124.66
136.11

Y-Left
(ft)

699.84
701.95
703.63
710.46
721.83
722.60
748.03
772.45
773.19
788.51
806.43
807.38
810.03
813.13
819.12
818.80
833.92
845.55
689.84
696.95
697.63
705.46

X-Right
(ft)

122.99
124.66
136.11
157.49
187.95
243.25
290.32
324.86
371.77
410.20
482.34
520.99
549.92
572.33
598.96
655.06
690.84
750.84
122.99
124.66
136.11
157.49

Y-Right
(ft)

701.95
703.63
710.46
721.83
722.60
748.03
772.45
773.19
788.51
806.43
807.38
810.03
813.13
819.12
818.80
833.92
845.55
846.77
696.95
697.63
705.46
717.83

Soil Type
Below End

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
2
2
2
2



23
24
25
26
27
28
29
30
31
32
33
34
35
36

157
187
243
290
324
371
410
482
520
549
572
598
655
690

.49

.95

.25

.32

.86

.77

.20

.34

.99

.92

.33

.96

.06

.84

717.
719.
745.
769.
770.
786.
804.
805.
807.
810.
816.
816.
831.
844.

83
10
03
95
99
51
43
18
53
63
62
30
92
05

187.
243.
290.
324.
371.
410.
482.
520.
549.
572.
598.
655.
690.
750.

95
25
32
86
77
20
34
99
92
33
96
06
84
84

719.
745.
769.
770.
786.
804.
805.
807.
810.
816.
816.
831.
844.
845.

10
03
95
99
51
43
18
53
63
62
30
92
05
77

2
2
2
2
2
2
2
2
2
2
2
2
2
2

ISOTROPIC SOIL PARAMETERS

2 Type(s) of Soil

Soil Total Saturated Cohesion Friction Pore Pressure Piez.
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface
No. (pcf) (pcf) (psf) (deg) Param. (psf) No.

1 100.0
2 30.0

107.0
52.5

500.0
225.0

.0
28.0

.00

.00
.0
.0

1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED

Unit Weight of Water = 62.40

Piezometric Surface No. 1 Specified by 11 Coordinate Points

Point
No.

1
2
3
4
5
6
7
8
9
10
11

X-Water
(ft)

126.00
150.00
200.00
300.00
318.00
350.00
400.00
440.00
500.00
590.00
650.00

Y-Water
(ft)

693.50
701.00
716.00
743.00
745.10
748.00
744.00
744.80
740.00
737.20
753.00



A Critical Failure Surface Searching Method, Using A Random
Technique For Generating Circular Surfaces, Has Been Specified.

100 Trial Surfaces Have Been Generated.

10 Surfaces Initiate From Each Of 10 Points Equally Spaced
Along The Ground Surface Between X = 125.00 ft.

and X = 130.00 ft.

Each Surface Terminates Between X = 410.00 ft.
and X = 483.00 ft.

Unless Further Limitations Were Imposed, The Minimum Elevation
At Which A Surface Extends Is Y =700.00 ft.

20.00 ft. Line Segments Define Each Trial Failure Surface.

Restrictions Have Been Imposed Upon The Angle Of Initiation.
The Angle Has Been Restricted Between The Angles Of -5.0
And 5.0 deg.

Following Are Displayed The Ten Most Critical Of The Trial
Failure Surfaces Examined. They Are Ordered - Most Critical
First.

* * Safety Factors Are Calculated By The Modified Bishop Method

Failure Surface Specified By 19 Coordinate Points

Point X-Surf Y-Surf
No. (ft) (ft)

1 125.00 703.83
2 144.92 702.09
3 164.91 701.30
4 184.91 701.47
5 204.88 702.60
6 224.77 704.68
7 244.54 707.71
8 264.14 711.69
9 283.53 716.60

10 302.66 722.43
11 321.49 729.17



12
13
14
15
16
17
18
19

339.97
358.07
375.74
392.95
409.64
425.79
441.35
448.88

736.80
745.31
754.68
764.88
775.89
787.69
800.25
806.94

Circle Center At X = 171.4 ; Y = 1118.9 and Radius, 417.7

1.687

Failure Surface Specified By 20 Coordinate Points

Point
No.

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20

X-Surf
(ft)

125.56
145.48
165.46
185.46
205.44
225.36
245.18
264.86
284.37
303.66
322.70
341.45
359.88
377.95
395.62
412.86
429.64
445.92
461.67
465.28

Y-Surf
(ft)

704.16
702.45
701.61
701.65
702.58
704.38
707.06
710.62
715.04
720.31
726.43
733.38
741.16
749.73
759.10
769.24
780.13
791.74
804.07
807.16

Circle Center At X = 174.5 ; Y = 1154.9 and Radius, 453.4

1.701

Failure Surface Specified By 20 Coordinate Points

Point X-Surf Y-Surf
No. (ft) (ft)



1 125.00 703.83
2 144.94 702.27
3 164.93 701.56
4 184.93 701.70
5 204.90 702.68
6 224.82 704.51
7 244.64 707.18
8 264.33 710.68
9 283.85 715.02

10 303.18 720.19
11 322.26 726.16
12 341.08 732.94
13 359.59 740.52
14 377.76 748.87
15 395.56 757.98
16 412.97 767.84
17 429.93 778.43
18 446.44 789.72
19 462.45 801.71
20 469.17 807.21

Circle Center At X = 171.8 ; Y = 1173.3 and Radius, 471,

1.717

Failure Surface Specified By 20 Coordinate Points

Point X-Surf Y-Surf
No. (ft) (ft)

1 125.00 703.83
2 144.93 702.21
3 164.92 701.40
4 184.92 701.39
5 204.90 702.20
6 224.84 703.82
7 244.69 706.24
8 264.43 709.47
9 284.02 713.49

10 303.43 718.30
11 322.63 723.90
12 341.59 730.27
13 360.27 737.40
14 378.65 745.29
15 396.70 753.91
16 414.38 763.26
17 431.67 773.31
18 448.54 784.06
19 464.95 795.49
20 480.62 807.36

Circle Center At X = 175.0 ; Y = 1194.7 and Radius, 4 9 3 . 4



1.718

Failure Surface Specified By 20 Coordinate Points

Point
No.

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20

X-Surf
(ft)

126.11
146.04
166.02
186.02
206.00
225.92
245.75
265.44
284 .96
304.27
323.34
342.13
360.61
378.73
396.48
413.80
430.68
447.07
462.95
467.97

Y-Surf
(ft)

704.50
702.81
701.99
702.04
702.96
704.74
707.39
710.89
715.24
720.44
726.46
733.31
740.97
749.42
758.66
768.65
779.38
790.84
802.99
807.19

Circle Center At X = 174.9 ; Y = 1162.9 and Radius, 461.0

1.719 ***

Failure Surface Specified By 19 Coordinate Points

Point
No.

1
2
3
4
5
6
7
8
9

10
11

X-Surf
(ft)

125.56
145.49
165.48
185.48
205.44
225.33
245.09
264.68
284.06
303.19
322.02

Y-Surf
(ft)

704.16
702.55
701.87
702.14
703.35
705.50
708.58
712.59
717.52
723.36
730.09



12 340.52 737.70
13
14
15
16
17
18
19

358.
376.
393.
410.
426.
442.
449.

63
33
57
31
51
15
17

746.18
755.50
765.64
776.58
788.31
800.78
806.94

Circle Center At X = 169.8 ; Y = 1126.2 and Radius, 424.3

1.719

Failure Surface Specified By 20 Coordinate Points

Point
No.

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20

X-Surf
(ft)

125
145
165
185
205
225
245
264
284
303
322
341
360
378
396
413
430
447
463
470

.56

.49

.48

.48

.46

.38

.20

.90

.44

.77

.88

.71

.25

.45

.28

.72

.72

.27

.33

.87

Y-Surf
(ft)

704
702
701
701
702
704
707
710
715
720
726
732
740
748
757
767
111
789
801
807

.16

.57

.83

.93

.87

.65

.28

.74

.03

.14

.06

.79

.30

.59

.64

.44

.96

.20

.12

.23

Circle Center At X = 173.2 ; Y = 1175.2 and Radius, 473.4

1.725

Failure Surface Specified By 21 Coordinate Points

Point X-Surf Y-Surf
No. (ft) (ft)



1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21

125.00
144.94
164.93
184.93
204.91
224.84
244.70
264.44
284.04
303.46
322.68
341.67
360.39
378.82
396.92
414.67
432.05
449.01
465.54
481.61
482.87

703.83
702.29
701.54
701.58
702.41
704.04
706.46
709.66
713.65
718.41
723.94
730.23
737.26
745.04
753.54
762.75
772.66
783.25
794.51
806.41
807.42

Circle Center At X = 173.9 ; Y = 1205.1 and Radius, 503.6

1.733 ***

Failure Surface Specified By 20 Coordinate Points

Point
No.

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20

X-Surf
(ft)

125.56
145.50
165.48
185.48
205.46
225.39
245.23
264.95
284.52
303.91
323.08
342.00
360.65
378.98
396.98
414.61
431.84
448.64
464.99
477.65

Y-Surf
(ft)

704.16
702.63
701.91
702.00
702.90
704.62
707.14
710.46
714.59
719.50
725.20
731.67
738.91
746.90
755.62
765.07
775.23
786.08
797.60
807.32



Circle Center At X = 173.3 ; Y = 1194.2 and Radius, 4 9 2 . 3

1 .740

Failure Surface Specified By 20 Coordinate Points

Point
No.

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20

X-Surf
(ft)

127.22
147.15
167.13
187.13
207.11
227.05
246.90
266.64
286.22
305.62
324.79
343.71
362.35
380.67
398.64
416.22
433.39
450.12
466.38
478.34

Y-Surf
(ft)

705.16
703.42
702.50
702.43
703.18
704.77
707.19
710.44
714.50
719.38
725.06
731.53
738.79
746.82
755.60
765.13
775.38
786.34
797.99
807.33

Circle Center At X = 179.0 ; Y = 1182.0 and Radius, 479.7

1 .742

Y A X I S F T

.00 186.29 372.58 558.87 745.16 931.45

X .00 + + + + + +

186.29 +
W*
W*
1.
1.



16.*
1W**

2W.
A 372.58 + 11*

Wll*
W811

.2
W *

_ *

X 558.87 +
W

W

I 745.16 +

S 931.45 +

1117.74 +

F 1304.03 +

T 1490.32 +
j
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Figure 5: Ten Most Critical Failure Surfaces for Cross Section D-D', Actual Leachate Levels
Minimum Factor of Safety = 1.54
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** PCSTABL4 **

by
Purdue University

--Slope Stability Analysis--
Simplified Janbu Method of Slices

or Simplified Bishop Method

Run Date:
Time of Run:
Run By:
Input Data Filename:
Output Filename:

01/12/99
9:41
MDB
SECTDD6.INP
SECTDD6.0UT

PROBLEM DESCRIPTION PAXTON LANDFILL - SECTION D-D, ACTUAL LE
ACHATE LEVELS

BOUNDARY COORDINATES

11 Top Boundaries
22 Total Boundaries

Boundary
No.

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22

X-Left
(ft)

100.
115.
138.
158.
191.
220.
278.
332.
374.
405.
429.
100.
115.
138.
158.
191.
220.
278.
332.
374.
405.
429.

00
03
60
58
85
65
58
54
19
65
94
00
03
60
58
85
65
58
54
19
65
94

Y-Left
(ft)

696.
693.
696.
705.
722.
723.
750.
777.
778.
790.
801.
686.
685.
691.
701.
718.
720.
747.
775.
776.
788.
800.

89
02
79
86
69
76
61
56
03
25
63
89
02
79
36
69
26
61
06
03
75
63

X-Right
(ft

115.
138.
158.
191.
220.
278.
332.
374.
405.
429.
470.
115.
138.
158.
191.
220.
278.
332.
374.
405.
429.
470.

)

03
60
58
85
65
58
54
19
65
94
02
03
60
58
85
65
58
54
19
65
94
02

Y-Right
(ft

693.
696.
705.
722.
723.
750.
777.
778.
790.
801.
801.
685.
691.
701.
718.
720.
747.
775.
776.
788.
800.
801.

)

02
79
86
69
76
61
56
03
25
63
87
02
79
36
69
26
61
06
03
75
63
17

Soil Type
Below End

1
1
1
1
1
1
1
1
1
1
1
2
2
2
2
2
2
2
2
2
2
2



ISOTROPIC SOIL PARAMETERS

2 Type(s) of Soil

Soil Total Saturated Cohesion Friction Pore Pressure Piez.
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface
No. (pcf) (pcf) (psf) (cleg) Param. (psf) No.

I
2

100.0
30.0

107.0
52.5

500.0
225.0

.0
28.0

.00

.00
.0
.0

1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED

Unit Weight of Water = 62.40

Piezometric Surface No. 1 Specified by 8 Coordinate Points

Point
No.

1
2
3
4
5
6
7

X-Water
(ft)

110.00
150.00
212.00
250.00
300.00
362.00
400.00
450.00

Y-Water
(ft)

690.00
694.00
697.70
706.00
718.00
734.80
740.00
744.40

A Critical Failure Surface Searching Method, Using A Random
Technique For Generating Circular Surfaces, Has Been Specified.

100 Trial Surfaces Have Been Generated.

10 Surfaces Initiate From Each Of 10 Points Equally Spaced
Along The Ground Surface Between X = 110.00 ft.

and X = 140.00 ft.

Each Surface Terminates Between
and

X = 420.00 ft.
X = 470.00 ft.



Unless Further Limitations Were Imposed, The Minimum Elevation
At Which A Surface Extends Is Y =680.00 ft.

20.00 ft. Line Segments Define Each Trial Failure Surface.

Restrictions Have Been Imposed Upon The Angle Of Initiation.
The Angle Has Been Restricted Between The Angles Of -15.0
And 5.0 deg.

Following Are Displayed The Ten Most Critical Of The Trial
Failure Surfaces Examined. They Are Ordered - Most Critical
First.

* * Safety Factors Are Calculated By The Modified Janbu Method

Failure Surface Specified By 21 Coordinate Points

Point
No.

I
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21

X-Surf
(ft)

123.33
142.65
162.26
182.07
202.01
222.01
241.99
261.86
281.56
301.00
320.12
338.83
357.06
374.75
391.83
408.22
423.87
438.71
452.69
465.76
467.35

Y-Surf
(ft)

694.35
689.17
685.21
682.47
680.97
680.72
681.71
683.94
687.41
692.09
697.97
705.04
713.25
722.58
733.00
744.45
756.91
770.31
784.62
799.76
801.85

1.544

Failure Surface Specified By 21 Coordinate Points



Point
No.

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21

X-Surf
(ft)

123.33
142.68
162.29
182.11
202.06
222.06
242.03
261.91
281.61
301.07
320.21
338.95
357.23
374.98
392.13
408.62
424.38
439.35
453.49
466.73
469.22

Y-Surf
(ft)

694.35
689.26
685.36
682.68
681.21
680.98
681.96
684.18
687.60
692.23
698.05
705.02
713.14
722.35
732.64
743.97
756.28
769.53
783.68
798.67
801.87

1.552

Failure Surface Specified By 21 Coordinate Points

Point
No.

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18

X-Surf
(ft)

116.67
136.02
155.64
175.47
195.42
215.41
235.39
255.26
274.95
294.38
313.49
332.20
350.43
368.12
385.21
401.62
417.29
432.17

Y-Surf
(ft)

693.28
688.22
684.36
681.72
680.31
680.13
681.19
683.47
686.98
691.70
697.60
704.68
712.89
722.22
732.62
744.05
756.48
769.84



19 446.19 784.10
20 459.31 799.20
21 461.31 801.82

1.554

Failure Surface Specified By 21 Coordinate Points

Point X-Surf Y-Surf
No. (ft) (ft)

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21

120.00
139.38
159.02
178.85
198.80
218.80
238.77
258.65
278.36
297.84
317.00
335.79
354.13
371.96
389.22
405.84
421.76
436.92
451.28
464.77
468.95

693.82
688.86
685.08
682.49
681.09
680.88
681.88
684.08
687.46
692.02
697.74
704.59
712.57
721.63
731.74
742.87
754.97
768.01
781.94
796.70
801.86

1.562

Failure Surface Specified By 21 Coordinate Points

Point
No.

1
2
3
4
5
6
7
8

X-Surf
(ft)

110.00
129.33
148.92
168.71
188.64
208.63
228.62
248.54

Y-Surf
(ft)

694.32
689.16
685.15
682.28
680.58
680.04
680.68
682.48



9
10
11
12
13
14
15
16
17
18
19
20
21

268.32
287.89
307.19
326.15
344.71
362.80
380.36
397.33
413.65
429.27
444.13
458.19
469.52

685.44
689.55
694.79
701.16
708.62
717.15
726.73
737.31
748.87
761.36
774.74
788.97
801.87

1.570

Failure Surface Specified By 21 Coordinate Points

Point
No.

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21

X-Surf
(ft)

110.00
129.32
148.91
168.71
188.63
208.63
228.62
248.53
268.31
287.88
307.17
326.11
344 .65
362.72
380.25
397.19
413.47
429.04
443.85
457.85
468.57

Y-Surf
(ft)

694.32
689.15
685.13
682.26
680.56
680.03
680.68
682.50
685.48
689.62
694.90
701.31
708.81
717.39
727.02
737.65
749.27
761.82
775.26
789.54
801.86

1.570

1
Failure Surface Specified By 20 Coordinate Points

Point X-Surf Y-Surf



No. (ft) (ft)

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20

126.67
146.00
165.61
185.44
205.39
225.39
245.36
265.20
284.85
304.22
323.24
341.82
359.89
377.37
394.20
410.31
425.62
440.08
453.63
463.15

694.88
689.74
685.85
683.21
681.85
681.76
682.95
685.42
689.15
694.12
700.32
707.72
716.30
726.01
736.81
748.67
761.54
775.35
790.07
801.83

1.571

Failure Surface Specified By 20 Coordinate Points

Point
No.

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20

X-Surf
(ft)

113.33
132.65
152.27
172.09
192.04
212.04
232.01
251.86
271.51
290.88
309.90
328.48
346.55
364.04
380.87
396.97
412.28
426.74
440.28
451.04

Y-Surf
(ft)

693.46
688.29
684.37
681.71
680.32
680.22
681.39
683.84
687.55
692.51
698.70
706.10
714.67
724.38
735.18
747.04
759.91
773.73
788.45
801.76

1.584



Failure Surface Specified By 21 Coordinate Points

Point
No.

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21

X-Surf
(ft)

110.00
129.35
148.96
168.77
188.70
208.70
228.69
248.60
268.38
287.95
307.25
326.21
344.78
362.88
380.46
397.46
413.82
429.49
444.42
458.55
469.90

Y-Surf
(ft)

694.32
689.27
685.35
682.56
680.93
680.46
681.14
682.98
685.96
690.09
695.33
701.69
709.13
717.63
727.17
737.70
749.20
761.63
774.94
789.10
801.87

1.585

Failure Surface Specified By 21 Coordinate Points

Point
No.

1
2
3
4
5
6
7
8
9

10
11
12
13
14

X-Surf
(ft)

110.00
129.34
148.95
168.75
188.69
208.68
228.67
248.58
268.34
287.89
307.16
326.08
344.58
362.61

Y-Surf
(ft)

694.32
689.22
685.27
682.48
680.86
680.41
681.13
683.03
686.10
690.32
695.68
702.17
709.75
718.41



15
16
17
18
19
20
21

380.10
396.99
413.21
428.73
443.48
457.40
466.75

728
738
750
763
776
791
801

.12

.83

.52

.14

.65

.01

.85

1.586

Y A X I S F T

.00 176.41 352 .82 5 2 9 . 2 4 705 .65 882 .06

X .00 + + + + + +

176.41 + 1.
1W*
1.*
1W.**
l . W .
.1. . *

A 352.82 + 15W.
11.*

W l . *
W51*

X 5 2 9 . 2 4 +

705 .65 +

8 8 2 . 0 6 +

1058.47 +



F 1234.88 +

T 1411.29 +
H
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PAXTON LANDFILL - SECTION D-D, ACTUAL LEACHATE LEVELS
22 11
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:.oo.
:.15.
138.
158.
191.
220.
278.
332.
374.
'105.
'129.
SOIL
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60
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723.
750.
777.
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720.
747.
775.
776.
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61
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.03
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.58

.85

.65
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.54

.19

.65

.94

.02

.03
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.58
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.65

.58
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.65
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693
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.56
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.63

.87

.02

.79

.36

.69

.26
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.06

.03
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.63

.17
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1
1
1
1
1
1
1
1
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2
2
2
2
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2
2
2
2
2
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EIMGIIMEERINQ INC.

Memorandum

TO: Project File

FROM: Matt Minder

DATE: December 23, 1998

SUBJECT. Leachate Sampling Plan - Paxton Landfill

Patrick Engineering, Inc. (PEI) has been contracted by the Illinois Environmental Protection
Agency (IEPA) to sample leachate at the Paxton Landfill as part of the Phase II investigation of
the site. These services will be performed under PEI Project No. 7047.A2-2.

The objectives of the leachate sampling are to characterize the leachate for offsite disposal, and
to determine the chemical composition of the leachate at possible leachate/landfill gas extraction
well locations.

Leachate sampling will be performed in accordance with the PEI Health and Safety Plan.
Leachate will be collected at 35 locations (see attached map). Ten samples will be prepared for
chemical analysis, including six (6) grab samples and four (4) composite samples. Leachate
samples will be collected in sample containers obtained from First Environmental Laboratories.

Prior to sampling, the following equipment will be needed:

- water level indicator
- calibrated pH/temperature/conductivity meter
- one (1) stainless steel bailer
- eighteen Teflon disposable bailers
- stainless steel bailer cord
- stainless steel 3-gallon bucket
- disposable latex gloves
- several plastic liners for the stainless steel bucket
- Tyvek jumpsuits
- sample containers (3 1-L glass jars, 2 40-mL vials, 0.5-L HNO3 preserved jar, 1-L plastic

container for each sample)
- distilled water (approximately 1 gallon for every two leachate locations)
- Alconox soap
- scrub brush for cleaning bucket and bailer



PATRICK
ENGINEERING INC.

January 13, 1999

Mr. Stan Komperda
Illinois Environmental Protection Agency
Bureau of Land
1001 North Grand Avenue East
Springfield, IL 62702

Subject: Paxton Landfill
Leachate Characterization Plan

Reference: PEI Project No. 7047. A2-2

Dear Mr. Komperda:

Patrick Engineering Inc. (PEI) has prepared the leachate sampling and characterization
plan for Paxton II Landfill. Sampling and characterization will be performed in
accordance with Task 2a, Leachate Elevations and Characterization, of the Phase II
Revised Work Plan, dated October 1998.

Please review the enclosed plan and provide any comments you feel are necessary. Upon
receipt of your comments, PEI will proceed to schedule and complete the leachate
sampling and characterization. .„

PEI is pleased to continue to perform professional engineering services for the Illinois
EPA. As always, should you have any questions, please feel free to contact me at your
convenience.

Very truly yours,

PATRICK ENGINEERING INC.

Transportation
Infrastructure
Environmental
Planning
Architecture
Design/Build
Surveyin9

r Stephen Van Hook, P.G.
Project Manager

mem

Enclosure: PEI Leachate Characterization Plan

ref:sp\p\7047a2-2\iepa-sk 1 .doc
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- paper towels
- trash bags
- Ziploc bags (one-gallon size)
- PEJ chain of custody forms
- cooler(s) to place samples in
- ice for the cooler(s)

A pickup truck will be used to transport samples and equipment, including one 55-gallon drum
or farm tank. Washwater and excess leachate will be disposed in the drum or tank.

The following procedure will be used to collect leachate for samples:

First, use a temperature gauge to measure the temperature inside each leachate piezometer. If the
temperature is less than 150 °F, a disposable Teflon bailer may be used to collect the sample. If
the temperature exceeds 150 °F, the stainless steel bailer should be used. Note the temperature of
each piezometer in a field book. Next, use the water level indicator to determine the level of
leachate in each piezometer and manhole. Record the leachate level in the field book.

Lower the bailer into the piezometer or manhole to collect leachate. (Note: the stainless steel
bailer must be decontaminated prior to each use.) Amount of leachate collected will vary for
each leachate point, based on if grab and/or composite samples are collected. See Table 1 for the
amount of leachate required from specific wells.

TABLE 1. LEACHATE AMOUNTS REQUIRED
Piezometer/Manhole I.D.

Piezometers (except P-l, P-4, P-7)
P-l,P-4,P-7

MH-1 thru MH-18 (except MH-12, MH-15)
MH-15
MH-12

Amount of Leachate Required for Sample
Vi. gallon (1 composite)

2 gallons (1 grab and 1 composite)
2 gallons (2 composites each)

3 gallons (2 grab- 1 leachate, 1 free product)
3.5 gallons (1 grab and 2 composites)

The leachate will be collected in clean plastic containers provided by First Environmental
Laboratories. Excess leachate in the bailer will be discharged back into the piezometer or
manhole from which it was collected. No leachate shall be deliberately discharged onto the
ground surface. Field measurements for temperature, pH, field conductivity, and dissolved
oxygen will be taken at each location and recorded in the field book.

Special care will need to be taken when sampling MH-15. An area of free product is contained
inside the manhole. Leachate needs to be collected without contamination from the free product
source. A sample of the free product will also need to be collected for waste characterization.

Grab samples will be collected at piezometers/manholes listed in Table 2. A decontaminated or
disposable bailer will be used to collect leachate from each of these sampling points, and



TABLE 4. LEACHATE SAMPLE PARAMETERS
Volatile Organic Compounds (VOCs)
Acid/Base/Neutral Extractibles (Semivolatiles)
Cyanide/Phenols
Pesticides/PCBs
Herbicides
Metals (As, Sb, Be, Cd, Cr, Cu, Pb, Hg, Ni, Se,
Ag, Tl, Zn)

TCLP Acids/Base Neutrals
TCLP Metals
TCLP Volatiles
TCLP Herbicides
TCLP Pesticides
BOD/TSS/pH

ref: spr\p:\7047a2-2\sampp!an.doc



decontaminated stainless steel bailer cord will be attached to the bailer at each location. Fill the
sample containers, and label each with the site name, date, source of the sample, and sampler's
initials. Repeat for each grab sample. (Note: remember to collect enough leachate for the
composite samples.)

TABLE 2. LEACHATE GRAB SAMPLES
Grab Sample I.D.

P-l
P-4
P-7

MH-12
MH-15-L

MH-15-FP

Piezometers/Manholes Included in Grab Sample
P-l only
P-4 only
P-7 only

MH-12 only
MH-15 leachate only

MH-15 free product only

Composite samples from each piezometer will be collected, as well as composite samples of
south slope leachate manholes, north slope leachate manholes, all leachate manholes, and
piezometers located at the top of the landfill. A list of the composite samples and the
piezometers/manholes to be included in each sample is specified in Table 3.

After leachate is collected from all piezometer and manhole locations, the composite samples
will be prepared. Clean the stainless steel bucket to mix the samples in. Line the bucket with
two (2) clean plastic liners. Pour the leachate from each piezometer into the bucket, and gently
mix the sample. Fill the sample containers. Label each of the composite samples with the site
name, the date, source of the sample, and sampler's initials. Dispose of any remaining leachate
and washwater in a 55-gallon drum. Repeat for each composite sample (see Table 3).

TABLE 3. LEACHATE COMPOSITE SAMPLES
Composite Sample I.D.

LC-1
LC-2
LC-3
LC-4

Piezometers/Manholes Included in Composite Sample
All piezometers (P-l thru P-23)

All manholes (MH-1 thru MH-18, excluding MH-15)
South slope manholes (MH-1 3 thru MH-18, excluding MH-15)

North slope manholes (MH-1 thru MH-12)

Place the non-liquid waste (Tyvek, gloves, liners, used sample containers, etc.) into a trash bag.
Label the washwater drum with the name, date, and description of the contents. Store the drum
at a convenient location onsite.

Place the samples into the cooler with ice and prepare a PEI chain of custody form. Samples will
be chemically analyzed for the parameters listed in Table 4, with the exception of grab sample
MH-15-FP, which will be sampled for TCLP constituents and BOD/TSS/pH only. Deliver the
samples to First Environmental Laboratories. Prepare and keep a copy of the daily field reports
and chain of custody documents.
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PATRICK
EINQINE'ERINO INC.

December 4, 1998

Mr. Stan Komperda
Illinois Environmental Protection Agency
Bureau of Land
1001 North Grand Avenue East
Springfield, 1L 62702

Subject: Paxton Landfill
Leachate Elevations and Characterization Status Report

Reference: PEI Project No. 7047.A2-2

Dear Mr. Komperda:

Patrick Engineering Inc. (PEI) has prepared this letter to update you on the status of
Task-2a, Leachate Elevations and Characterization, which is defined in the Phase II
Revised Work Plan dated October 1998. A total of 13 leachate piezometers and 6
perimeter wells (installed during the preliminary sideliner investigation) have been
constructed to date. Leachate levels have been obtained from these wells and the
preliminary slope stability analysis is currently being revised using these specific leachate
levels. It should be noted that adverse conditions were encountered during drilling
activities, which have necessitated the revision of the site Health and Safety Plan, and
modification to the number and placement of remaining leachate piezometers.

A summary of the drilling summary, adverse conditions encountered, and specialty
equipment obtained is provided in the following sections. In addition, this letter
discusses permitting issues and provides a status and schedule for remaining tasks.

DRILLING SUMMARY
PEI prioritized piezometer installation into two phases; phase one consisted of installing
13 piezometers to provide specific leachate levels to revise the preliminary slope stability
analysis along the four designated slopes; phase two consists of installing 11 piezometers
to provide spatial data on leachate levels. A figure illustrating the piezometer locations is
provided in Attachment A. Drilling activities for phase one began on October 19, 1998
and were completed on November 13, 1998. The piezometer survey and collection of
leachate levels were completed on November 18th and November 24th, respectively.

The scope of services assumed that piezometers would be installed at a finishing depth of
approximately 20 feet below encountered saturation and the piezometers would be
constructed of 2-inch diameter Schedule 40 PVC. However, due to high temperatures
(discussed in a subsequent section) encountered, it was extremely difficult to measure the
static leachate levels during drilling. As a result, saturated conditions could only be

Transportation
Infrastructure
Environmental
Planning
Architecture
Design/Build
Surveying

300 West Edwards St., Suite 200 • Springfield, IL 62704-1907 Tel: (217) 525-7050 • Fax: (217) 525-7053

Printed on recycled pipe)



Mr. Stan Komperda, Illinois EPA Page 2 of 5
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determined by saturated drilling cuttings observed during drilling. Only three
piezometers (P-l, P-3, P-4) encountered saturated drilling cuttings, so the screening

'*•'' elevations of the other piezometers were constructed with limited data on the leachate
levels at those locations. This resulted in several dry piezometers and variable static
leachate levels. Also, the high temperatures required using stainless steel instead of PVC
well materials.

All borings were blind drilled by CME-75 drill rig mounted on a ATV using 4 '/4-inch
hollow stem augers. The engineer logged the borehole by examining the drilling cuttings
produced while drilling the borehole. Generally, the engineer also recorded the drilling
rates and measured total volatile organic vapor reading from the auger flights using a
photoionization detector (PID). The engineer also supervised and documented
piezometer construction. A copy of the draft boring logs and piezometer as-built
diagrams is provided in Attachment B and Attachment C, respectively.

ADVERSE SITE CONDITIONS
PE1 encountered two adverse site conditions, which were not anticipated while preparing
the Phase II Work Plan. PEI encountered extreme downhole temperatures and gas
venting from the drilled boreholes and constructed piezometers. Evidence of these
adverse conditions is provided in the following paragraphs.

Piezometer P-l 1 was the first piezometer drilled and was finished to a depth of 102 feet
below ground surface. Extreme temperatures were encountered during drilling P- l l .
When attempting to obtain a liquid level from inside of the hollow stem augers

^W (approximately 80 feet) the metal probe was melted from the electronic water level
indicator coaxial cable. In addition, when attempting to construct the piezometer, the
PVC well materials began to deform when placed inside of the hollow stem augers. After
the PVC well materials were placed at the bottom of the borehole, the top of PVC well
riser (sticking above ground surface) was observed sinking under it's own weight. The
PVC well materials were immediately removed from the borehole and stainless steel well
materials were used in place of the PVC to construct piezometer P-ll. Photographs
showing the deformed PVC well screen after it was removed from the borehole are
provided in Attachment D. An asphalt temperature gauge indicated temperatures equal to
ISO degrees F present near the top of the_welj_riser. Based on this information,
temperatures exceeding 150 degrees F are expected at depth. Therefore, a decision was
made to use stainless steel well materials to construct the remaining piezometers.

After constructing the piezometers, landfill gas was visibly venting from the top of the
well risers after the threaded caps were removed. On November 13, 1998, when
attempting to obtain leachate levels from the completed piezometers, PEI personnel was
able to smell landfiU odors^ through the full-face respirator (Level C PPE). Therefore a
decision was made to upgrade the level of PPE to include full face SCBA (Level B PPE)
for personnel who would be exposed to venting landfill gas. A copy of a memo to the
project file documenting these conditions is provided in Attachment E.
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After obtaining full-face SCBA equipment, PEI proceeded to collect liquid levels from
the completed piezometers on November 24, 1998. The liquid levels recorded from the

*•*•'' perimeter Jeachate manholes, sideliner wells, and leachate piezometers are summarized in
the tables provided in Attachment F.

SPECIALTY EQUIPMENT PURCHASED
The adverse conditions encountered during the drilling activities have warranted the
purchase of additional equipment to collect data necessary for investigation. The main
adverse condition encountered (as discussed previously) has been the high temperatures
encountered within the landfill. The temperatures are high enough to deform and melt
Schedule 40 PVC well riser and screen, and melt the metal probe from the electronic
water level indicator cord. Therefore special equipment has been purchased, which will
be applicable in these adverse conditions. The following lists the special equipment
purchased to collect the data necessary to complete the fieldwork.

• A temperature probe and electronic meter able to measure temperatures from 0 -200
degrees Celsius.

• A 36-inch by 1.66-inch stainless steel bailer to collect leachate samples.

• A teflon/ stainless steel suspension cord and reel (to be used with the stainless steel
bailer).

• A stainless steel cam-line measuring tape (to be used in-place of or in conjunction
with using an electronic water level indicator).

• An electronic water level indicator probe to replace the probe damaged by the adverse
conditions in piezometer P-l 1.

PERMITTING ISSUES
As part of Project Management Task (Task 10) specified in the Phase II Work Plan, PEI
ha.s include costs for the disposal of drilling cuttings and leachate generated during field
activities. The field activities completed to date (sideliner investigation and leachate
elevations and characterization) has generated approximately 17 55-gallon drums of
cuttings and discarded PPE, and approximately 15 cubic yards of drilling cutting
temporarily stored in a roll-off container on-site. In order to dispose of the cuttings as a
special waste (pending laboratory analysis verification) PEI requires information
including the generator name, generator I.D. number, and authorized generator
representative to sign the necessary documentation. PEI requires that the Illinois EPA
advise on the proper course of action and/or information to dispose of the generated
waste.
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STATUS AND SCHEDULE OF REMAINING TASKS
The following lists the contracted tasks and provides a brief summary of the status and
schedule.

Task 1 - Aerial Survey. The aerial targets for the survey have been set and the aerial
flight is scheduled to be flown in the next few weeks pending adequate weather
conditions.

Task 2a - Leachate Elevations and Characterization. As discussed in previous sections of
this letter, the phase one piezometers have been constructed and the drilling activities for
the phase two piezometers are tentatively scheduled to begin the week of December 14,
19S8. PEI proposes to drill and construct four (4) additional piezometers to provide
additional data on the leachate levels. It is PEI's opinion that four additional piezometers
are necessary to provide spatial variation of leachate levels in the landfill.

Leachate sample collection, single well aquifer testing, performing a HELP model
analysis, and preparing a summary report will be completed upon completing the phase
two piezometer construction.

Task 2b - Leachate Extraction Pilot Study. PEI will begin drilling activities to install the
leachate extraction wells upon completion of Task 2a. We anticipate drilling activities to
begin on January 4, 1999.

Task 3 - Interim Stabilization Final Grading Plan and Specifications. PEI is currently
updating the slope stability analysis using the leachate levels collected from the phase
one piezometers. PEI will provide the Illinois EPA a letter report summarizing the
results of the slope stability analysis along with recommendations for interim stability
options (if necessary). Interim stabilization grading plans and implementation (if
necessary) will be initiated after meeting and discussing options with the Illinois EPA.

Task 4 - Leachate Collection. Transporation. and Disposal Design, Permitting,
Specificiations, Construction and Interim Operations. PEI has made preliminary contacts
with the Metropolitan Water Reclamation District of Greater Chicago (MWRDGC) sewer
department. This task will be performed upon completion of Task 2a and Task 2b.

Task 7 - Evaluation of Existing Stormwater Management System. This task will be
initiated upon completion of task 1. Existing topographic conditions are necessary to
evaluate the existing stormwater management system.

Task 8 - Paxton I Cover Test Pits. PEI will schedule the Paxton I cover test pit fieldwork
to begin in January 1999.

Task 9 - Subcontract Laboratory Services. This task is on going and consists of
analytical work necessary to complete the Phase II tasks.

Task 10 - Project Management. Meetings and Reports. This task is on going.
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PE( is pleased to continue to perform professional engineering services for the Illinois
***' EPA. As always, should you have any questions, please feel free to contact either of the

undersigned at your convenience.

Very truly yours,

PATRICK ENGINEERING INC.
c;

Sean J. Peters, E.I.T.
Environmental Engineer

J/Stephen Van Hook, P.O.
Project Manager

sjp

Attachments: A - Piezometer Locations Figure
B - Boring Logs
C - Piezometer As-Built Diagrams
D - Photographs
E - PPE Memo
F - Leachate Elevation Summary Tables

ref:sp\p\7047a2-2\l2-4stalus.doc
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Illinois EPA/ Division of Land Pollution

T & NO. Leachate Elevation/ 7047 A2-2

)N Paxton Landfill, Chicago, IL

N 1828232.64, E 1191594.41
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SOIL/ROCK

DESCRIPTION

Brown silty CLAY, trace medium sand, low
plasticity, moist

CL

Dark brown to black, moist, silty CLAY

CL

General landfill refuse, black, dry to moist with
large recognizable pieces of waste (cloth, paper,
metal, etc.)

-LANDFILL REFUSE-

Saturated refuse @ 12'

SAMPLE

TYPE & NO.

DEPTH (FT)

RECOVERY(IN)

B
LO

W
C

O
U

N
T

S

Water Content
PL Q o -A LL

10 20 30 40 50
I

Unconfined Compressive
Strength (TSF) X

1 2 3 4 5

f N ( '

DRILLING CONTRACTOR Patrick Drilling REMARKS

DRILLING METHOD 4.25-inch HSA Constructed piezometer
DRILLING EQUIPMENT CME-75-ATV P-1 upon completion

WATER LEVEL (ft.)

NOTES

TEST RESULTS

All soilVrock
descriptions a,re basec
on generated soil
cuttings
PID readings reported
represents the
maximum reading
obtained in the 5'
interval

D.R.=2 min

8--101:
D.R.=1 min

10'-15':
PID=7 ppm
30% to 50% gravel &
dark brown to black
gray clay

Dark gray wet silty
clay with refuse &
sand, oily sheen @

15'

^

5 12' during drilling

LORI!- LING STARTED 11/12/98 ENDED 11/13/98 J ^ 2 J
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RING NUMBER P-1 SHEET 2 OF 2

ENT Illinois EPA/ Division of Land Pollution

OJECT & NO. Leachate Elevation/ 7047 A2-2

CATION Paxton Landfill, Chicago, IL

N 1828232.64, E 1191 594.41

SOIUROCK

DESCRIPTION

End of Boring @ 22'

/

DRILLING CONTRACTOR Patrick Drilling

DRILLING METHOD 4.25-inch HSA

DRILLING EQUIPMENT CME-75-ATV

^DRILLING STARTED 11/1 2/93 ENDED 11/1 3/98 J

SAMPLE
TYPE & NO.
DEPTH (FT)

RECOVERY(IN)

B
LO

W
C

O
U

N
T

S

Water Content
PL ,-,_ _ _o_ _ ^ LL

10 20 30 40 50

Unconfmed Compressive
Strength (TSF) X

1 2 3 4 5

REMARKS

Constructed piezometer
P-1 upon completion

WATER LEVEL (ft.)

NOTES
&

TEST RESULTS

DEFINITIONS:
D.R.=Drilling Rate
PID=Photo lonization
Detector
readings reported in
parts per million (ppnV

N

2 12* during drilling

y.
1 z J
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NUMBER P-2a SHEET 1 OF 2
Illinois EPA/ Division of Land Pollution

T & NO. Leachate Elevation/ 7047A2-2
>N Paxton Landfill, Chicago, IL
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SOIL/ROCK
DESCRIPTION

Brownish gray silty CLAY trace to little fine
~~ sand, trace fine gravel, low plasticity, moist r

CU
General Landfill Refuse, black, moist with large
pieces of recognizable waste (cloth, paper, etc.),
little decomposition

-LANDFILL REFUSE-

increasing, decomposition (moderate), still
recognizable waste pieces @ 15'

SAMPLE

TYPE & NO.
DEPTH (FT)

RECOVERY(IN)

B
L

O
W

C
O

U
N

T
S

Water Content
pL 0 - -0- - -A LL

10 20 30 40 50
i I I I

Unconfined Compressive
Strength (TSF) *

1 2 3 4 5

DRILLING CCNTRACTOR Patrick Drilling REMARKS
DRILLING METHOD 4.25-inch HSA Backflted borehole

DRILLING EQUIPMENT CME-75-ATV ^u"^"9?. & !5aled tOR 3>

_._., w/bentonite chips
^DRILLING STARTED 11/9/98 ENDED 11/9/98 J {

WATER LEVEL (ft.)

NOTES
&

TEST RESULTS

PID readings reported
represents the
maximum reading
obtained in the 5'
interval
O.S-51:

D.R.=2 min
All soil/rock
descriptions are basec
on generated soil

cuttings

D.R.=2 min
PID=4 ppm

D.R.=15 min

PID=31 ppm

15--201:
D.R.=20 min
PID=40 ppm

.

2 none during drilling
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SOIL/ROCK
DESCRIPTION

BORING NUMBER P-2a SHEET 2 OF 2
CLIENT Illinois EPAy Division of Land Pollution
PROJECT & NO. Leachate Elevation/ 7047A2-2
LOCATION Paxton Landfill. Chicaao. IL

-LANDFILL REFUSE-

End of Boring @ 25'

x . .

DRILLING CONTRACTOR Patrick Drilling
DRILLING METHOD 4.25-inch HSA
DRILLING EQUIPMENT CME-75-ATV

ITJRILIJNG STARTED 11/9/98 ENDED 11/9/93

s

SAMPLE
TYPE & NO.
DEPTH (FT)

RECOVERY(IN)

<ni—

1
coo

PL Q.

10

Water Content
0 -A LL

20 30 40 50
l t

Unconfined Compressive
Strength (TSF) X

1 2 3 4 5

REMARKS
BackfiHed borehole
w/cuttings & sealed top 3'
w/bentonite chips

V

WATER LEVEL (ft.)

NOTES

TEST RESULTS

20'-25':
D.R =15 miin
PID=52 ppm

Auger refusal
encountered @ 25',
therefore, boring was
off-set 9' NE of P-2a

DEFINITIONS:
D.R.= Drilling Rate
PI D= Photo lonization
Detector
readings reported in
parts per million (ppm

^

2 none during drilling

y.
3- J
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NUMBER P-2b SHEET 1 OF 3
Illinois EPA/ Division of Land Pollution

T & NO. Leachate Elevation/ 7047 A2-2

)N Paxton Landfill, Chicago, IL

N 1828115.41, E 1191741.55
GROUND ELEVATION 674.9

E
L

E
V

A
T

IO
N

fetf*

i—
u.

I
a
LU
a

b:«

654.9 20.0

S
T

R
A

T
A

^lilili>wx>£
x«
x>*v&y^v^v3

$V
>S^^^v?sî
i«x>5<
x>5<x>S
x>5<
x>5<
5>5<
A/«5<

1siX>5<
x>5<
K>5<
x>5<
x>5<yS'y
&$X>5<
x>5<
x>5<
x>5<x>5<
X>D<
X>5<
x>5<
x>$<
V&x>5<lil«li11lililili
^

SOIUROCK

DESCRIPTION

Brownish gray silty CLAY trace to little fine

"~ sand, trace fine gravel, low plasticity, moist r

CL/
Gerneral Landfill Refuse, black moist with large

pieces of recognizable waste (cloth, paper, etc.),

little decomposition

-LANDFILL REFUSE-

increasing decomposition (moderate), still

recognizable waste pieces @ 15'

SAMPLE

TYPE & NO.

DEPTH (FT)

RECOVERY(IN)

B
L

O
W

C
O

U
N

T
S

Water Content
PL 0 - 0- - -* LL

10 20 30 40 50

Unconfined Compressive
Strength (TSF) *

1 2 3 4 5

DRILLING CONTRACTOR Patrick Drilling REMARKS

DRILLING METHOD 4.25-inch HSA Constructed piezometer
DRILLING EQUIPMENT CME-75-ATV P'2b UP°" cor"pletion

WATER LEVEL (ft.)

NOTES

&
TEST RESULTS

Boring P-2b was

offset 9f NE of P-2a

All soil/rock
descriptions are based

on generated »oil

cuttings

PID readings reported

represents the

maximum reading

obtained in the 5'

interval

^

3. none during drilling
Z

^DRILLING STARTED 11/9/98 ENDED 11/9/98 J{ z )



UK AM
f \ BOKING NUMBER P-2b SHEET 2 OF 3

DATDir'w CM^iMtrrroiM^ mr> CLIENT Illinois EPA/ Division of Land Pollution
PATRICK ENGINEERING INC. pRQJECT & NQ Leachate E|evatjon/ 7047A2.2

v ) LOCATION Paxton Landfill, Chicago, IL

LOGGED BY TWB N 1828115.41, E 1191741.55

GROUND ELEVATION 674.9
z:
o
<
>
LU
_l
LU

654.!)

634.9

— -

LL

X
1—
a
LU
o
200

40.0

;*
(t
CD

||

I
1
>oo<

1
I
K>0<

I

1
sA>C

1

I

SOIL/ROCK

DESCRIPTION

-LANDFILL REFUSE-

increasing decomposition (high) @30'

SAMPLE

Pi'PE & NO.

DEPTH (FT)

RECOVERY(IN)

in
j—

1
OQO

Water Content
PL D Q_ _ ^ LL

10 20 30 10 50
t i l l

Unconfined Compressive
Strength (TSF) 5K

1 2 3 4 5

NOTES

^TEST RESULTS

25'-30':
D.R.=5 min
PID=18 ppm

30'-35':
D.R. = 10 min
PID=15 ppm

35'-40':
D.R.=2 min
PID=18 ppm

( ~ ' N / 1 N

DRILLING CONTRACTOR Patrick Drilling REMARKS WATER LEVEL (ft.")

DRILLING METHOD 4.25-inch HSA Constructed piezometer Z none during drilling
DRILLING EQUIPMENT CME-75-ATV P-2b upon completion ^

IDRILUNG STARTED 11/9/98 ENDED 1 1/9/98 } [^ %_ }



f \ BORING

PATRICK ENGINEERING INC. ™^L
PKUJtU

L _ j LOCATIC

LOGGED BY TWB

NUMBER P-2b SHEET 3 OF 3

Illinois EPA/ Division of Land Pollution

T & NO. Leachate Elevation/ 7047A2-2

)N Paxton Landfill, Chicago, IL

N 1828115.41, E 1191741.55

GROUND ELEVATION 674.9

E
LE

V
A

T
IO

N
i

634.9

632.9

i
a
iu
a
40.0

42.0

S
T

R
A

T
A

$&

||

SOIL/ROCK
DESCRIPTION

-LANDFILL REFUSE-

End of Boring @ 42'

SAMPLE
TYPE & NO.
DEPTH (FT)

RECOVERY(IN)

B
LO

W
C

O
U

N
T

S

Water Content
PL D ^Q A LL

10 20 30 40 50
i i

Unconfined Compressive
Strength (TSF) X

1 2 3 4 5

DRILLING CONTRACTOR Patrick Drilling REMARKS
DRILLING METHOD 4.25-inch HSA Constructed piezometer
DRILLING EQUIPMENT CME-75-ATV P'2b uPon c°mpletior<

WATER LEVEL (ft.)

NOTES
&

TEST RESULTS

4CV-42':
D.R =3 min

DEFINITIONS:
D.R.=Drilling Rate
PID=Photo lonization
Detector
readings reported in
parts per million (ppm

^

Z none during drilling
y.

[DRILLING STARTED 11/9/93 ENDED 11/9/93 J ^ i J



f \ BORING

PATRICK ENGINEERING INC. ^^
PKOJtO

V ) I OCATIC

LOGGED BY TWB

NUMBER P-3 SHEET 1 OF 2

Illinois EPA/ Division of Land Pollution

T & NO. Leachate Elevation/ 7047A2-2

)N Paxton Landfill, Chicago, IL

GROUND ELEVATION 713.2

§ I t

I fy a
uj Q
7132

710.7

693.:,'

0.0

2.5

20.0

S
T

R
A

T
A

1XX V1

*X*>W<
'M
Y»
0<«
'̂
x?X

Ix>5<
x>Nr
>65^
X>x*X>5<
X>5<
X??<fv^^0*0^
x>5<So-5<
x>;X
X>5<
x>5<
X>o<
S^S^v

11^Vv^
K>0<
X>0<
X>o<>oo<x>5^
X>0<
X>0<x>o<x>o<x>o<x>o<x>o<
V\A./

11x>o<x>o<
x>o<
X>0<x>o<
VAyA^

o<So
<x>o
•'vS^Sx>o<>co<

SOIL/ROCK

DESCRIPTION

Brown to gray silty CLAY, medium plasticity,
moist

CL

General landfill refuse, black, moist with large
recognizable waste (cloth, paper, etc.)

-LANDFILL REFUSE-

Free liquid encountered @ 171

SAMPLE
TYPE & NO.
DEPTH (FT)

RECOVERY(IN)

B
LO

W
C

O
U

N
T

S

Water Content
PL 0 - -0- - -* LL

10 20 30 10 50

Unconfined Compressive
Strength (TSF) X

1 2 3 4 5

DRILLING CONTRACTOR Patrick Drilling REMARKS

DRILLING METHOD 4.25-inch HSA Constructed piezometer

DRILLING EQUIPMENT CME-75-ATV P'3 UP°" completion

WATER LEVEL (ft.)

NOTES
&

TEST RESULTS

All soil/rock
descriptions are based
on generated soil
cuttings

PI D readings were
obtained from drilling
cuttings produced @
ground surface near
the auger flights. The
recorded reading
represents the hightes
reading collected in
that interval.

^

2 17' during drilling

£
(DRILLING STARTED 11/3/98 ENDED 11/3/93 ) [^ z. )



r -\ BORING

PATRICK ENGINEERING INC. I ™*™
r KUJtO

V ) LOCATIC

JOGGED BY TWB

NUMBER P-3 SHEET 2 OF 2
Illinois EPA/ Division of Land Pollution

T & NO. Leachate Elevation/ 7047A2-2
)N Paxton Landfill, Chicago, IL

GROUND ELEVATION 713.2

E
L

E
V

A
T

IO
N

693.2

LL

I
1-
Q_
LU
Q

20.0

676.2 37.0

S
T

R
A

T
A

XXXxxS
XXSxxX
XXX
V&x88
XXX
XXX
XXX
XXX
XXX
XXXxxX
XXX
>$<?<
XXX
XXX
XXX
w
XXX
>CxX
XXX
XXX
XXX

^^sXXX
XXX
Vvv

>o<5<
XXX
XXX
XXX
XXX
XXX
XXX
XXX
xxx
X><S<
XXXxxx
XXX
XXXxx^
XXXxxx
XXX
XXX
XXX
?9<XXxx
XXX
XXX
XXX
^^<XXX
Xxx
&£<
>x<^<

SOIL/ROCK
DESCRIPTION

-LANDFILL REFUSE-

End of Boring @ 3T

SAMPLE

TYPE & NO.
DEPTH (FT)

RECOVERY(IN)

B
L

O
W

C
O

U
N

T
S

Water Content
PL Q_ _ _Q_ _£ LL

10 20 30 40 SO

Unconfined Compressive
Strength (TSF) *

1 2 3 4 5

DRILLING CONTRACTOR Patrick Drilling REMARKS

DRILLING METHOD 4.25-inch HSA Constructed piezometer
DRILL ING EQUIPMENT CME-75-ATV P'3 UP°" c°mP'etion

WATER LEVEL (ft.)

NOTES

&
TEST RESULTS

20'-25':
D.R.=3 min

25'-30'-.
D.R.=3min
PID=20 ppm

SO'-SS1:
D.R.= 3 min
PID= 2 ppm

35'-37-:
D.R.=2 min

DEFINITIONS:
D.R.=Drilling Rate
PI D= Photo lonization

Detector
readings reported in
parts per million (ppm)

.

3. 17' during drilling

IDRILLING STARTED 11/3/98 ENDED 11/3/93 J ^ a )



f ^ BORING NUMBER P-4a SHbh I 1 OH 3

. — ̂ .^,>- r-*!^......-..-*^....^ ...«. CLIENT Illinois EPA/ Division of Land Pollution
PATRICK ENGINEERING INC. DD,Mcr-riKi« , v, * c, *• ,7^™,-,PROJECT & NO. Leachate Elevation/ 7047 A2-2

I J LOCATION Paxton Landfill, Chicago, IL

LOGGED BY SJP N 1827868.18, E 1192060.88

GROUND ELEVATION 734.9
z

g

LU

LU

734.9

733.4

714.9

^_,
LL

I
1-
CL
LU
Q

0.0

1.5

20.0

1—

D;
i—

X<Q<

x5\xSoo<
f x x ^
<vy^
>XX<
X<y<
O<X<

II

||

1

1i
1
I
?1

SO1L7ROCK

DESCRIPTION

Brown to gray silty CLAY, low plasiticity, moist
CL

General landfill refuse, black, dry to moist with
large recognizable pieces of waste (cloth, paper,
metal, etc.)

-LANDFILL REFUSE-

SAMPLE
TYPE & NO.
DEPTH (FT)

RECOVERY(IN)

(/)

coo

Water Content
PL Q _Q A LL

10 20 30 40 50
i

Unconfined Compressive
Strength (TSF) X

1 2 3 4 5

NOTES
O

TEST RESULTS

All soil/rock
descriptions are basec
on generated soil
cuttings
PID readings reported
represents the
maximum reading
obtained in the 5'
interval

5'- 10':
D.R.=5 min

D.R.= 2 min

15--201:
D.R.=3 min

f • -\ s "\

DRILLING CONTRAP.Tnp Patrick Drilling REMARKS WATER LEVEL (ft.)

DRILLING MEETHOD 4.25-inch HSA Backfifled borehole 2 36* during drilling

DRILLING EQUIPMENT CME-75-ATV dl̂ SSm O'tor0"1*6 *
(DRILLING STARTED 10/23/93 ENDED 10/26/98 J ^ z. )



PATRICK ENGINEERING INC.
V J
LOGGED BY SJP
GROUND ELEVATION 734.9

E
LE

V
A

T
IO

N

714.9

694.9

u_
I
CL
Ul
Q

20.0

40.0

o:
03

X35?
X>0<
X>CX
xSfv

>$Q<

x>5<
X>sX
XPsXx$cx
xxfl
$&
'xv*
>OO<xScx
x^A*

xlcxX$Cx
>COx
x*<X
W>CO<>co<
>O<xs&ii11>C'X<x;-̂xxv
>̂C-Cx
^%>co<
^v
^So
XjxTV

§1

^
XVV
W><?v
>C>O<B^^^v^vx;v<>c>cx
X>6<
Xxx
X><5<
X>0<
6-^X>cx
X>0x
X>cx
Xxx
X>yx
XvRxvxx>
A,X>
Rx>
Xx><
Xx\
Xxv
^x\

BORING NUMBER P-4a SHEET 2 OF 3
CLIENT Illinois EPA/ Division of Land Pollution
PROJECT & NO. Leachate Elevation/ 7047 A2-2
LOCATION Paxton Landfill, Chicago, IL

N 1827868.18, E 1192060.88

SOIUROCK
DESCRIPTION

-LANDFILL REFUSE-

Saturated Refuse @ 36'

DRILLING CONTRACTOR Patrick Drilling

DRILLING METHOD 4.25-inch HSA
DRILLING EQUIPMENT CME-75-ATV

^DRILLING STARTED 10/23/98 ENDED 10/26/98 ^

SAMPLE

TYPE & NO.

DEPTH (FT)

RECOVERY(IN)

B
L

O
W

C
O

U
N

T
S

PL Q-
10

Water Content
i i

20 30 40 50

Unconfined Compressive
Strength (TSF) X

1 2 3 4 5

REMARKS
Backfilled borehole
w/cuttings & bentonite
chips from 0' to 3'

V

WATER LEVEL (ft.)

NOTES
&

TEST RESULTS

20'-25':

D.R.=3 min

Steam vapors coming

from auger flights

25'-30':

D.R.=3 min

30'-35':

D.R.=3 min

PID=87.4 ppm

35'-40':

D.R.=5 min

PID=17.5ppm

10/23/98

End Drilling @ 38'

. -.

Z 36' during drilling
S.

3- }



S~ A

PATRICK ENGINEERING INC.

V J

LOGGED BY SJP

GROUND ELEVATION 734.9

E
L

E
V

A
T

IO
N

694 9

685.9

LL^

I

Q.
UJ
Q

40.0

49.0

C
T

D
A

T
A

\J
 

1
 

1
 

\/
-\
 1

 
r 
-v

1

1

BORING NUMBER P-4a SHEET 3 OF 3
CLIENT Illinois EPA/ Division of Land Pollution
PROJECT & NO. Leachate Elevation/ 7047A2-2
LOCATION Paxton Landfill, Chicago, IL

N 1827868.18, E 1192060.88

SOIL/ROCK

DESCRIPTION

Moisture content ranges from saturatec
@ 4 V

towel

End of Boring @ 49'

DRILLING CONTRACTOR Patrick Drilling

DRILLING METHOD 4.25-inch HSA

DRILLING EQUIPMENT CME-75-ATV

JDRIi-LING STARTED 10/23/98 ENDED 10/26/98

-N

J

SAMPLE
TYPE & NO.
DEPTH (FT)

RECOVERY(IN)

B
LO

W
C

O
U

N
T

S

Water Content
PL n 0- - -A LL

10 20 30 40 50

Unconfined Compressive
Strength (TSF) *

1 2 3 4 S

f

REMARKS
Backfilled borehole
w/cuttings & bentonite
chips from 0' to 3"

^

WATER LEVEL (ft.)

NOTES
&

TEST RESULTS

Auger Refusal @ 49'

Boring 4b was offset
9'-south & drilled to
auger refusjil @43'
where piezometer P-4
was constructed
DEFINITIONS:
D.R.= Drilling Rate
PID=Photo lonization
Detector
readings reported in
parts per million (ppm

' ^i

3. 36' during drilling
5.

2



r A BORING

PATRICK ENGINEERING INC. S^L
rKUJtU

V ) LOCATIC

LOGGED BY SJP

NUMBER P-5 SHEET 1 OF 3

Illinois EPA/ Division of Land Pollution
T & NO. Leachate Elevation/ 7047A2-2

)N Paxton Landfill, Chicago, IL

N 1 827566.56, E 1 1 91 706.67
GROUND ELEVATION 701 .5

E
L
E

V
A

T
IO

N

701.5

700.0

681.5

D
E

P
T
H

 
(F

T)

0.0

1.5

20.0

S
T

R
A

T
A

m

||
1
I

1
So?

1

1
SA<*C

1

1

SOIUROCK
DESCRIPTION

Brown to gray silty CLAY, low plasticity, moist
CL

-

General landfill refuse, black, moist with large
pieces of recognizable waste (cloth, paper,
metal, etc.) increasing decomposition with
depth

-LANDFILL REFUSE-

SAMPLE
TYPE & NO.
DEPTH (FT)

RECOVERY(IN)

B
LO

W
C

O
U

N
T

S

Water Content
PL D o_ _ ^ LL

10 20 30 40 50
I i i i

Unconfined Compressive
Strength (TSF) 5K

1 2 3 4 5

DRILLING CONTRACTOR Patrick Drilling REMARKS

DRILLING METHOD 4.25-inch HSA Constructed piezometer
DRILLING EQUIPMENT CME-75-ATV P-5 upon completion

WATER LEVEL (ft.)

NOTES
&

TEST RESULTS

All soil/rock
descriptions are based
on generated soil
cuttings
PID readings reported
represents the
maximum reading
obtained in the 5'
interval

5'-10'-.
D.R.=7 min
PID=7.1 ppm

D.R.=5 min
PID=21.8 ppm

15'-20':
D.R.=15 min
PID=51 ppm

-\

SL none during drilling

y.
IDRIL LING STARTED 10/30/98 ENDED 11/2/98 J ^ 3. )



UK AM
f A

PATRICK ENGINEERING INC.
V J

LOGGED BY SJP

GROUND ELEVATION 701.5

E
LE

V
A

T
IO

N

681.;;

661 5

i—
LL

X

Q.
LLJ
Q

20.0

40.0

S
T

R
A

T
A

Ŝw

1

1
v<!5o

1

1

BORING NUMBER P-5 SHEET 2 OF 3
CLIENT Illinois EPA/ Division of Land Pollution

PROJECT & NO. Leachate Elevation/ 7047 A2-2
LOCATION Paxton Landfill, Chicago, IL

N 1827566.56, E 1191706.67

SOIUROCK
DESCRIPTION

-LANDFILL REFUSE-

DRILLING CONTRACTOR Patrick Drilling
DRILLING METHOD 4.25-inch HSA

DRILLING EQUIPMENT CME-75-ATV
[DRILLING STARTED 10/30/93 ENDED 11/2/98

~\

J

SAMPLE
TYPE & NO.
DEPTH (FT)

RECOVERY(IN)

B
LO

W
C

O
U

N
T

S

PL Q_

10i

Water Content

20 30 40 50
i i i

Unconfined Compressive
Strength (TSF) *

1 2 3 4 5

s
REMARKS
Constructed piezometer
P-5 upon completion

V

WATER LEVEL (ft.)

NOTES
&

TEST RESULTS

20'-25'.
D.R.=25 min
PID=32 ppm

25'-301:
D.R.=10min
78 ppm

^

2. none during drilling

5.

Z



r \ BORING NUMBER P-5 SHEET 3 OF 3

PATRICK ENGINEERING INC. ™*™ t Mn
 I

I
llinoi

h
s E™ ̂ ision of ̂ nd Pollution

PROJECT & NO. Leachate Elevation/ 7047 A2-2
V J LOCATION Paxton Landfill, Chicago, IL

LOGGED BY SJP N 1827566.56, E 1191706.67
GROUND ELEVATION 701.5

z
g
<
LU
_l
UJ

661. S'

644.5

—-
LL

I
1-
Q.
UJ
Q

40.0

57.0

£<
UL
)•-
co

^

1
1
1
1
S<pO

S§<

$$,

SOIL/ROCK

DESCRIPTION

-UXNDFILL REFUSE-

End of Boring @ 57'

SAMPLE
TYPE & NO.
DEPTH (FT)

RECOVER Y(IN)

CO
I—

II
mo

Water Content
PL n Q_ _ _£ LL

10 20 3O 40 50
t i i

Unconfined Compressive
Strength (TSF) X

1 2 3 4 5

NOTES

^
TEST RESULTS

50--551:
PID=41.5 ppm

55'-57:
D.R.= 15 min
PID=32.6 ppm

DEFINITIONS:
D.R.=Drillin(j Rate
PID=Photo lonization
Detector
readings reported in
parts per million (ppm)

/- ^^ 1 •

DRILLING CONTRACTOR Patrick Drilling REMARKS WATER LEVEL (fU
DRILLING METHOD 4.25-inch HSA Constructed piezometer 2 none during drilling
DRILLING EQUIPMENT CME-75-ATV P-5 upon completion ^

IDRIL LING STARTED 10/30/98 ENDED 11/2/98 J [^ 2 j



s \ BORING NUMBER P-6 SHEET 1 OF 3

n>T-i-.i^iy r-kix-^ikir-i-i-titi^ m~ CLIENT Illinois EPA/ Division of Land Pollution
PATRICK ENGINEERING INC. PROJECT&NO Leacnate E|evation/ 7047A2.2

) 1 OCATION Parton Landfill. Chicano. IL

>* •LOGGED BY TWB N 1827479.03, E 1191698.1
GROUND ELEVATION 676.7

Ô
H

LU

LU

§£§2"

675.2

to*

^

'

656.7

. — .
i—
Li-
re
Q_
LU
a

<

Q:
i—

~w%%&x&<
xxx

20.0

KXXX/CK

îi%$
Xx\X

x§x
^><

1XX?
$>$

^
«<XXxx
XXXXxxv*v>s/]XXX
XXxXXx
Xxx
XXX
XXX
XXX
XXX

XXX
XXX
XXX
XXX
XXX
XXX
Xxx
\X/vAXA

XxxxxxvS/vxxx
XXX

>0<><
xxx8x8XXx888XXXXxx

SOIL/ROCK

DESCRIPTION

Gray silty CLAY

\ ^^/
, Gray gravel and construction debris

FILL,,
General landfill refuse, black, moist with pieces
of recognizable waste (cloth, paper, etc.) little
decomposition

-LANDFILL REFUSE-

Moderate decomposition @ 10'

SAMPLE
TYPE & NO.

DEPTH (FT)

RECOVERY(IN)

<ni—

i
(DO

PL 0-
10

Water Content
LL

20 30 40 50
I

Unconfined Compressive
Strength (TSF) *

1 2 3 4 5

X

DRILLING CONTRACTOR Patrick Drilling REMARKS

DRILLING METHOD 4.25-inch HSA Constructed piezometer
DRILLING EQUIPMENT CME-75-ATV P-6 uPon completion

BILLING STARTED 11/6/98 ENDED 11/6/98 ) ^

NOTES

TEST RESULTS

All soil/rock
descriptions are basec
on generated soil
cuttings
PID readings reported
represents the
maximum reading
obtained in the 5'
interval

D.R.=20min
PID=19 ppm

10'- 15':
D.R.=10 min
PID=23 ppm

15'-20':
D.R.=15 min
PID=34 ppm

\

WATER LEVEL (ft.)

2 none during drilling

y.
Z J



UK At-I
r \ BORING

PATRICK ENGINEERING INC. '̂̂ J_
rKUJbL/

L JlOCATIC

LOGGED BY TWB

NUMBER P-6 SHEET 2 OF 3
Illinois EPA/ Division of Land Pollution

T 4 NO. Leachate Elevation/ 7047A2-2
)N Paxton Landfill, Chicago, IL

N 1827479.03, E 1191698.1
GROUND ELEVATION 676.7

E
L
E

V
A

T
IO

N

656.7

636.7

i-
LL

X

Q.
UJ
D

20.0

400

S
T

R
A

T
A

X§^

1

1

1

1
M
>O<X
^$£
>oo<

1

SOIL/ROCK
DESCRIPTION

-LANDFILL REFUSE-

SAMPLE
TYPE & NO.
DEPTH (FT)

RECOVERY(IN)

01

II
mo

Water Content
PL n Q_ _ ^ LL

10 20 30 40 SO
i I i l

Unconfined Compressive
Strength (TSF) *

1 2 3 4 5

f ' >, /

DRILLING CONTRACTOR Patrick Drilling REMARKS
DRILLING METHOD 4.25-inch HSA Constructed piezometer
DRILLING EQUIPMENT CME-75-ATV P'6 UP°" completion

WATER LEVEL (fU

NOTES
&

TEST RESULTS

20'-251:
D.R.=20 min
PID=13 ppm

25--30':
Waste composition
consisted of 30% to
50% clay

35'-40':
D.R.=15 min
PID=30 pprn

i

^

2 none during drilling
y.

(DRILLING STARTED 11/6/98 ENDED 1 1/6/98 J (^ 3; J



f A BORING NUMBER P-6 SHEET 3 OF 3

oATBinif CMr^lMCCDiMr^ IM^ CLIENT Illinois EPA/ Division of Land Pollution
PATRICK ENGINEERING INC. nrm,^-r.*,^ , ^ * ,-, . ,-,«*-,***PROJECT & NO. Leachate Elevation/ 7047A2-2

V J LOCATION Paxton 1 anrifill, Chiragn, |1

LOGGED BY TWB N 1827479.03, E 1191698.1
GROUND ELEVATION 676.7

z
o
<
LU
_J
UJ

636.7

634.7

—
i—
LL

I
t—
0_
LU
Q

40.0

42.0

<c
h-v_/\ i i r\

v a
j_

o

>8^<ii^^

SOIL/ROCK

DESCRIPTION

-LANDFILL REFUSE-

End of Boring @ 42'

SAMPLE
TYPE & NO.
DEPTH (FT)

RECOVERY(IN)

<nj—

11
mo

Water Content

PL D 0- - -* LL
10 20 30 40 50
l i l t

Unconfined Compressive
Strength (TSF) )K

1 2 3 4 5

/ ^^

DRILLING CONTRACTOR Patrick Drilling REMARKS

DRILLING METHOD 4.25-inch HSA Constructed piezometer
DRILLING EQUIPMENT CME-75-ATV P-6 upon completion

IDRIL LING STARTED 11/6/98 ENDED 11/6/98 J v

WATER LEVEL (ft.)

NOTES
O

TEST RESULTS

DEFINITIONS:
D.R.=Drilling Rate
PID=Photo lonization
Detector
readings reported in
parts per million (ppm'

.

Z. none during drilling
y.
3- ^



r ~A BORING NUMBER P-7 SHEET 1 OF 2

nATDir>w cM^iKiccr DiMr^ IKIO CLIENT Illinois EPA/ Division of Land PollutionPATRICK ENGINEERING INC. pRQJECT & NQ Leachate E|evatjon/ 704?A2 2

) LOCATION Paxton 1 anrifill, Chicago, 11

'LOGGED BY TWB N 1827577.26, E 1192448.56

! GROUND ELEVATION 622.3
"Z. r~~
g

>
LU

Ul

LL

X
1-
a
UJ
a

622.3 0.0

6213 1.0

602.3 20.0

V-

o;i—
CO

%/^
w//,
x&x

m3®rax«
sA.V
'̂X

>6^

1
1X>:V
&$>x>5<
XXX>o5<x>5<
K>0<
K>0<
*>5<
%&K>0<
X>0<>oo<>oo<x>o<x>o<>o<v
x)<><
£j$
$&'xS?
Y\f**
'xS?"x*f*t f

?&^v
>vv<
>0<X>co<>co<>co<>c<x>co<
rW
/xV
5C<X
8^v>co<
^vw
6V
6V6V
6V^v
6V
6V
6V
6V
6v

SOIUROCK

DESCRIPTION

Brown to gray silty CLAY, low plasiticity, moist

CL

General landfill refuse, black, moist with large
pieces of recognizable waste (cloth, paper, etc.)
little decomposition

-LANDFILL REFUSE-

SAMPLE

TYPE & NO.

DEPTH (FT)

RECOVERY(IN)

eni—

11
mo

PL Q_

10

Water Content

20 30 40 50
i

Unconfined Compressive
Strength (TSF) X

1 1 3 4 5

\ /

DRILLING CONTRACTOR Patrick Drilling REMARKS

DRILLING METHOD 4.25-inch HSA Constructed piezometer
DRILLING EQUIPMENT CME-75-ATV P'7 UP°" completion

IDRIL.LING STARTED 11/12/98 ENDED 11/1 2/98 } [

NOTES

TEST RESULTS

All soil/rock
descriptions are based

cuttings
PID readings reported
represents the
maximum reading
obtained in th« 5'
interval

D.R.=3min

D.R.=3 min
PID=3 ppm

10'- 15':
D.R.=5 min
PID=27 ppm

15'-20':
D.R.=10 min
PID=20 ppm

I ~\

WATER LEVEL (ft.)

2 37' during drilling
£

31 J



UK Mr i
f ^ BORING NUMBER P-7 SHEET 2 OF 2

nATDir»if cKir^iKiccDikio IM/-» CLIENT Illinois EPA/ Division of Land Pollution
rAIKK/K ENGINEER NG INC. _._._ ,._^T „ K,^ , ,-,„,,.„

PROJECT & NO. Leachate Elevation/ 7047A2-2
1 ) \ OCATIONI Paxtnn 1 anrlfill Chirann II

LOGGED BY TWB N 1827577.26, E 1192448.56
GROUND ELEIVATION 622.3

~~7 ' — "

0 t

2 I
LU
_)
LU

602 3

5943

586.3

58E..3

a
LU
a
200

28.0

36.0

37.0

<

<
<Z
I—
•'S>

^>X V'S
>9
K>
VX>
s/\X>
><>
x>
><>

1
1x>
x>
x>
x>
X>
X<"x/x>x/
x>
«
%

x^
§<x<x
8
x<1
1(X
x<<x
i<xsx
9<
Sox>y\ex
0<
sX<x
&
iIii%ni
11
I
1

/̂////
mww
//////////^// //
//// //
///wn

7/

i
%,
y/
1'//

W

SOIL/ROCK

DESCRIPTION

increasing decomposition (moderate) still
recognizable waste pieces @ 20'

--•

-LANDFILL REFUSE-

Dark gray moist silty CLAY, some little to
medium gravel, low to medium plasticity, moist

CL

Saturated gray SAND, fine grained, some silt
ML

End of Boring @ 371

SAMPLE
TYPE & NO.
DEPTH (FT)

RECOVERY(IN)

(ni—

1
mo

Water Content
PL n 0_ _ ^ LL

10 20 30 40 50
I 1 I I

Unconfined Compressive
Strength (TSF) *

1 2 3 4 5

( N /

DRILLING CONTRACTOR Patrick Drilling REMARKS

DRILLING METHOD 4.25-inch HSA Constructed piezometer
DRILLING EQUIPMENT CME-75-ATV P-7 upon completion

^DRILLING STARTED 11/12/98 ENDED 11/12/98 J ^

NOTES

TEST RESULTS

20'-25':
D.R =10 min
PID=53 ppm

25'-30':
D.R. =5 min
PID=18 pprn

30'-35':
D.R. =3 min
PID=28 ppm

Borehole was
backfilled w/bentonite
chips from IT to 3T
prior to constructing
P-7

DEFINITIONS:
D.R.= Drilling Rate
PID=Photo lonization
Detector
readings reported in
parts per million

N

WATER LEVEL (ft.)

Z 37* during drilling

y.
2 ;



(—- \ BORING

PATRICK ENGINEERING INC. ^'^
i r\\-) J tO

I J LOCATIC

LOGGED BY TWB

NUMBER P-8 SHEET 1 OF 2
Illinois EPA/ Division of Land Pollution

T & NO. Leachate Elevation/ 7047A2-2
)N Paxton Landfill, Chicago, IL

N 1827455.22, E1192459.76
GROUND ELEVATION 672.0

E
LE

V
A

T
IO

N

6720

671.0

6520

i-

i
a.
UJ
Q

0.0

1 0

20.0

1—

c:
O

m
ŵ
vVS>O<x

^VSevvs
Xy<X

Sc<x
K^X
*xVy*-,/V«
%%>v<?s^vs>co<
xr;<x
>£<*

^V>CO<
6V
6V
6V
6V
6VS îA^

8^v
6V
6V
6V
6V
6V
6V
K$
6V
5^V
6V
6V
6V
6V
6V
6^
<y&
6V
6V
6V
6V
6V
6V
6V
600
XXX

K>&X>6<
xx5<

^^XXX
XXV
xx5<
X>0<
X>OXxScx
>w
^6?<
xw

SOIL/ROCK

DESCRIPTION

Brown to gray silty CLAY, low to medium
plasticity, moist

General landfill refuse, black, moist with pieces
of recognizable waste (cloth, paper, wood, etc.)
increasing decomposition with depth

-LANDFILL REFUSE-

SAMPLE
TYPE & NO.
DEPTH (FT)

RECOVERY(IN)

B
LO

W
C

O
U

N
T

S

Water Content
PL D 0- - -A LL

10 20 30 40 SO
i i

Unconfmed Compressive
Strength (TSF) *

1 2 3 4 5

r • x /
DRILLING CONTRACTOR Patrick Drilling REMARKS
DRILLING MEETHOD 4.25-inch HSA Constructed piezometer
DRILLING EQUIPMENT CME-75-ATV P'8 upon c°mPletior»

WATER LEVEL m.)

NOTES
&

TEST RESULTS

All soil/rock
descriptions are based
on generated soil
cuttings
PID readings reported
represents the
maximum reading
obtained in the 5'
interval
V-51:
D.R.= 20 min
PID=48 ppm

D.R.=20 min
PID= 48 ppm

D.R.=20min
PID=101 ppim

15--201:
D.R.=20min
PID=86 pp,

\

Z none during drilling
5

^DRILLING STARTED 11/5/98 ENDED 11/5/98 J [^ £ )
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•».»

»'•

' A BORING

PATRICK ENGINEERING INC. ^NJrPROJEC

) LOCATIC

LOGGED BY TWB

NUMBER P-8 SHEET 2 OF 2
Illinois EPA/ Division of Land Pollution

T & NO. Leachate Elevation/ 7047A2-2
>N Paxton Landfill, Chicago, IL

N 1827455.22, E1 192459.76
GROUND ELEVATION 672.0

E
LE

V
A

T
IO

N

652.0

645.0

LL

IE
I—
Q_
UJ
Q

20.0

27.0

S
T

R
A

T
A

§§<

x§<

m
1
§§§
$x"x

^

SOIUROCK
DESCRIPTION

-

-LANDFILL REFUSE-

End of Boring @ 271

SAMPLE

TYPE & NO.

DEPTH (FT)
RECOVERY(IN)

B
L

O
W

C
O

U
N

T
S

Water Content
PL ,-,. Q_ _ ^ LL

10 20 30 -10 50

Unconfined Compressive
Strength (TSF) X.

1 2 3 4 5

,

DRILLING CONTRACTOR Patrick Drilling REMARKS
DRILLING METHOD 4.25-inch HSA Constructed piezometer
DRILLING EQUIPMENT CME-75-ATV P'8 Upon comPletion

WATER LEVEL (ft.)

NOTES
&

TEST RESULTS

20'-25':
D.R.=25 min
PID=106 ppm

25--271:
D.R.=15 min

DEFINITIONS:
D.R.=Drilling F^ate
PID=Photo loriization
Detector
readings reported in
parts per million (ppm)

Z none during drilling

I
^DRILLING STARTED 11/5/98 ENDED 11/5/98 j { I )



r " \ BORING NUMBER P-9

PATRICK ENGINEERING INC. p^rTJlNn Tt f ™ 'PROJECT & NO. Leachate Ele
) LOCATION Paxton Land)

'LOGGED BY SJP N 1827577.26
GROUND ELEVATION 707.1

E
L

E
V

A
T

IO
N

707.1

705.1

i—

i—
CL
LU
Q

00

2.0

687.1 20.0

S
T

R
A

T
A

•VV<WV
*$$
>9<X
'"yX.X
XJ<X

8$y\ v

*$$*>XX>.x

^

^

^
^̂
v*;

>O(X

S3
$B
li

^^s^>o<x
gg
"vSAX5<><>co<
X)<X
888«<x
>C<x
>c<v
>C<S<
&V<
6^V<
"̂S^S

?^V<>c<5<&<£>c<x>c>o<
6V<>c<$<x>o<x><x
X.'sX
XK><
^Sv
XXS<
X>0<
^s^><xx
XXV
Rxv
XXV
56^XXXx>o<
XXV

Qs>^

SOIUROCK
DESCRIPTION

Brown to gray silty CLAY, low to medium
plasticity, moist

, - CL

General landfill refuse, black, dry to moist, with
pieces of recognizable waste (cloth, paper,
metal, etc.) increasing decomposition with depth

-LANDFILL REFUSE-

SAMPLE

TYPE & NO.

DEPTH (FT)

RECOVERY(IN)

B
L
O

W
C

O
U

N
T

S

PL D-
10

SHEET 1 OF 4
)ivision of Land Pollution
vation/ 7047 A2-2
ill, Chicago, IL
, E 1192448.56

Water Content
- 0 A LL

20 30 40 50

Unconfined Compressive
Strength (TSF) ¥

1 2 3 4 5

f s /
DRILLING CONTRACTOR Patrick Drilling REMARKS
DRILLING METHOD 4.25-inch HSA Constructed piezometer
DRILLING EQUIPMENT CME-75-ATV P'9 UP°" co™Pletion

[DRILLING STARTED 10/29/98 ENDED 10/30/93 J ^

WATER LEVEL (ft.)

NOTES
&

TEST RESULTS

All soil/rock
descriptions an; basec
on generated soil
cuttings
PID readings reported
represents the
maximum reading
obtained in the 5'
interval

D.R.=6 min
PID= 7.6 ppm

D.R.=10min
PID=34 ppm
Vapors visibly venting
from auger flights

^

2 none during drilling
y.

Z ;

T ,̂



^ BORING NUMBER P-9 .

PATRICK ENGINEERING INC. ^L
rKUJhC

) 1 OCATIC

'LOGGED BY SJP

SHEET 2 OF 4
Illinois EPA/ Division of Land Pollution

T&NO. Leachate Elevation/ 7047A2-2
)N Paxton Landfill, Chicago, IL

N 1 827577.26, E 1 1 92448.56
GROUND ELEVATION 707.1

E
LE

V
A

T
IO

N

687.1

h-
LL

I
I—
CL
LU
O

20.6

667.1 40.0

I—

01
t—

^i
1
sXX£i
1
A/Vs

I
1
>C<X

I
1

SOIL/ROCK
DESCRIPTION

-LANDFILL REFUSE-

SAMPLE
TYPE & NO
DEPTH (FT)

RECOVER Y(IN)

B
LO

W
C

O
U

N
T

S
-

PL p_
10

Water Content
0 -A LL

20 30 40 50
i i

Unconfined Compressive
Strength (TSF) X

1 2 3 4 5

DRILLING CONTRACTOR Patrick Drilling REMARKS
DRILLING METHOD 4.25-inch HSA Constructed piezometer
DRILLING EQUIPMENT CME-75-ATV P'9 UP°" completion

(DRILLING STARTED 10/29/93 ENDED 10/30/93 J ^

WATER LEVEL (ft.)

NOTES
&

TEST RESULTS

20'-25':
D.R. = 10 min
PID=32.7 ppm

25--301:
D.R.=10 min
PID=47.6 ppm

30'-35':
D.R.=15 min
PID=190 ppm

35'-40':
D.R.=15 min
PID=42 ppm

•

Z none during drilling

J



r ^BORING

PATRICK ENGINEERING INC. p^^c

J LOCATIC

TOGGED BY SJP

NUMBER P-9 SHEET 3 OF 4
Illinois EPA/ Division of Land Pollution

T & NO. Leachate Elevation/ 7047A2-2
)N Paxton Landfill, Chicago, IL

N 1827577.26, E 1192448.56
GROUND ELEVATION 707.1

E
LE

V
A

T
IO

N

667.1

f

647.1

U
tr

 i 
H

 (
M

 )

400

L_60_0

S
T

R
A

T
A

m

1i
xV>

î
i
îfe
$$
i§
^I

SOIL/ROCK
DESCRIPTION

-LANDFILL REFUSE-

SAMPLE
TYPE & NO
DEPTH (FT)

RECOVERY(IN)

B
LO

W
C

O
U

N
T

S

Water ContentPI i i
rl_ j 1 __/-} f\ *-l_

10 20 30 10 50

Unconfined Compressive
Strength (TSF) *

1 2 3 4 5

DRILLING CONTRACTOR Patrick Drilling REMARKS
DRILLING METHOD 4.25-inch HSA Constructed piezometer
DRILLING EQUIPMENT CME-75-ATV P'9 UP°" comPletion

WATER LEVEL (tt.)

NOTES

TEST RESULTS

10'-45':
D.R.=10 min

45'-50':
D.R.=15min
PID= 179ppm

10/29/98
Drilling ended @ 50'

2 none during drilling

y.
(DRILLING STARTED 10/29/98 ENDED 10/30/98 J { y. _J



/" ^BORING

PATRICK ENGINEERING INC. '̂̂ L
r KUJtU

,, ) LOCATIC

LOGGED BY SJP

NUMBER P-9 SHEET 4 OF 4
Illinois EPA/ Division of Land Pollution

T & NO. Leachate Elevation/ 7047A2-2
)N Paxton Landfill, Chicago, IL

N 1827577.26, E 1192448.56
GROUND ELEVATION 707.1

E
LE

V
A

T
IO

N

647.1

643.1

I

r
Q_
LU
Q

60.0

64.0

S
T

R
A

T
A SOIL/ROCK

DESCRIPTION

X<g

§
-LANDFILL REFUSE-

End of Boring @ 64'

SAMPLE
TYPE & NO.
DEPTH (FT)

RECOVERY(IN)

I

B
LO

W
C

O
U

N
T

S

Water Content
PL Q- _. _Q_ _ ^ LL

10 20 30 40 50

Unconfined Compressive
Strength (TSF) X

1 2 3 4 5

DRILLING CONTRACTOR Patrick Drilling REMARKS
DRILLING METHOD 4.25-inch HSA Constructed piezometer
DRILLING EQUIPMENT CME-75-ATV P'9 Upon comPletion

WATER LEVEL (ft.)

NOTES
&

TEST RESULTS

DEFINITIONS:
D.R.=Drilling Rate
PI D= Photo lonization
Detector
readings reported in
parts per million (ppm

\

2 none during drilling

y.
[DRILLING STARTED 10/29/98 ENDED 10/30/98 J [ % )



DRAFT
/" ^ BORING NUMBER P-10a SHEET 1 OF 3

n.-*.n.s*i>- r-i.^iL.i-r-i-.n.i^. , .. , ~ CLIENT Illinois EPA/ Division of Land Pollution
PATRICK ENGINEERING INC. pRQJECT & NQ Leachate E,evatjon/ ?047A2.2

V

LOGGED BY

) LOCATION Paxton Landfill. Chicaao. IL

SJP

GROUND ELEVATION
-^
O
\-
>
01

LU

—
U-

I
h-
0_
LU
Q

0.0

1.0

2.5

20.0

1—

tc

I
\\

1
X
X
X
X
X
X
X
X
X
X

x
V
x"
X*
X
X
X
X4
X
x
y
X
X
x
x

ic>
<s>$

1
$

C

!

5
5
§

I
gxx
X
Xx
x̂x
5
§
X
§XXXXxx%I
1x>cx;
X*'vg

1iiv*

§

1

«
$
8

1
88sft$<><
Xyy
8
8x
£
X
X
X
X
X
X
X
X
X
x
X
X
X
x
X
X
w
A

X
X
•̂X
X
X
X
Xv
A

X
X
X
X
Xx

SOIL/ROCK

DESCRIPTION

Gray silty CLAY and fine to coarse sand, dry
CL

Dark gray silty fine to coarse SAND and fine to
coarse gravel, dry

QMOM

General landfill refuse, black, dry to moist, with
pieces of recognizable waste (cloth, metal,
paper, wood, etc.) increasing decomposition
with depth

-LANDFILL REFUSE-

SAMPLE
TYPE & NO.
DEPTH (FT)

RECOVERY(IN)

i—

i
mo

PL D-
10

Water Content
_O_ _ _^ LL

20 30 40 50
i

Unconfined Compressive
Strength (TSF) *

1 2 3 4 5

-s f

DRILLING CONTRACTOR Patrick Drilling REMARKS

DRILLING METHOD 4.25-inch HSA Backfilled borehole
DRILLING EQUIPMENT CME-75-ATV w/cuttings & sealed top 3'

IDRJLLING STARTED 10/27/98 ENDED 10/27/93 J ^

NOTES

TEST RESULTS

All soil/rock
descriptions are basec
on generated soil
cuttings
PID readings reported
represents the
maximum residing
obtained in the 5'
interval

D.R.=15 min

10'=15':
D.R.=5 min
PID= 38 ppm

15--201:
D.R.=10 mm
PID=64 ppm

>,

WATER LEVEL (ft.)

2 none during drilling
£

3-



UKAFT
r A BORING NUMBER P-10a

PATRICK ENGINEERING INC. S Î,
rKUJLO

I . ) LOCATIC

LOGGED BY SJP

SHEET 2 OF 3
Illinois EPA/ Division of Land Pollution

T & NO. Leachate Elevation/ 7047A2-2
)N Paxton Landfill, Chicago, IL

GROUND ELEVATION

E
LE

V
A

T
IO

N

I

LL

I

CL
LU
Q

20.0

40.0

<

<
ct
\-
CO

gg

|g

||

SS

11

||

B<^S
$$
$8
x]v<

II
11
x*Rx

1

1
SBo
XXX

1

SO1UROCK
DESCRIPTION

-LANDFILL REFUSE-

SAMPLE

TYPE & NO.

DEPTH (FT)

RECOVERY(IN)

B
L

O
W

C
O

U
N

T
S

PL D-
10\

Water Content
- -0- - -A LL

20 30 40 50
i t i

Unconfined Compressive
Strength (TSF) X

1 2 3 4 5

DRILLING CONTRACTOR Patrick Drilling REMARKS
DRILLING MELTHOD 4.25-inch HSA Backfilled borehole

DRILLING EQUIPMENT CME-75-ATV vS t̂ortSS* ̂  *
(^DRILLING STARTED 10/27/98 ENDED 10/27/98 ) ^

WATER LEVEL (ft.1)

NOTES
&

TEST RESULTS

20'-25':
D.R.=10 min
PID=106 ppm

Steam vapors coming
from auger flights

25'-35':
3D.R.= 15 min
PID=104 ppm

Large piece of metal
encountered @ 26'
-Clear auger head

30'-35':
D.R.-20 min
PID=64 ppm

35'-40':
D.R.=25 min
PID=89 ppm
Clear auger head
@3ff

,

Z none during drilling

£

Z J



UK AM
r ^ BORING NUMBER P-10a SHEET 3 OF 3

DATDI^W CM^iKiccDmr^ iK\r* CLIENT Illinois EPA/ Division of Land PollutionPATRICK ENGINEERING INC. pRQJECT & NQ Leachate Elevatjon/ 7Q47A2_2

v J LOCATION Paxtnp Landfill rhicagn ||

LOGGED BY SJP

GROUND ELEVATION
z rr
o t
< i

§ Si
LU Q

40.0

59.5

<̂:
Q:
i-
£/)

C>00
>6.̂
X>0<
X>5^
V>X

1X>0<
>y$s
>VvSs/SA/•VvSvS'V•VvSvNA/'VvS>oo<
x>s8vs>s
K>O<
>OO<

lin1̂̂<>oo<x>o<x>o<x>o<X>o<
>o<x
B<$8

1̂?S
(X>C

^§S/v/vcxV^
V^«î v

rvS^S

0<>«
>00<
fVV*Sc^Ac
x^o<x5o<||
118^v<
A<V<
>$<$<>co<>co<)C<><>c<x

SOIL/ROCK

DESCRIPTION

-LANDFILL REFUSE-

End of Boring @ 60'

SAMPLE

TYPE& NO

DEPTH (FT)

RECOVERY(IN)

(fl

IImo

Water Content
PL D C^ - -A LL

10 20 30 40 50
i i i i

Unconfined Compressive
Strength (TSF) X

1 2 3 4 5

NOTES
0

TEST RESULTS

40'-45':

D.R.=30 min

PID=68 ppm

45t-501:

D.R.=15 min

50-55':
D.R.=30min

DEFINITIONS:
D.R.=Drilling Rate

PI D= Photo ionization

detector

readings reported in

parts per million (ppm)

/ ^^ .

DRILLING CONTRACTOR Patrick Drillina REMARKS WATER LEVEL (ft.)

DRILLING METHOD 4.25-inch HSA Backfilled borehole 2 none during drilling
DRILLING EQUIPMENT CME-75-ATV w/cuttings & sealed top 3'
..._., w/bentonite chips

^DRILLING STARTED 10/27/98 ENDED 10/27/98 J { Z )



DRAFT
r A BORING

PATRICK ENGINEERING INC. ^"L
HKUJtO

I J 1 OCATir

LOGGED BY SJP

NUMBER P-10b SHEET 1 OF 5

Illinois EPA/ Division of Land Pollution

T & NO. Leachate Elevation/ 7047A2-2

)N Paxton Landfill, Chicago, IL

N 1827725.12, E 1192426.46
GROUND ELEVATION 717.8

E
L

E
V

A
T

IO
N

717.8

716.8

715.3

6978

u_

I
I-
D_
LU
Q

0.0

1.0

2.5

20.0

H

Q:

g

I11
x<
X'

x<

'ft

1̂
«QC

v<

v<RxRx
RX
$8
58
V
58
V
$6XX
V%KX
VSB8KX
KX
KX
KX
V
V
VKX
>CX
V)KX
KX
5C5cKX
B^KX
58&KX

SOIL/ROCK

DESCRIPTION

Gray silty CLAY and fine to coarse sand, dry
CL

Dark gray silty fine to coarse SAND and fine to
coarse gravel, dry

General landfill refuse, black, dry to moist, with
pieces of recognizable waste (cloth, metal,
paper, wood, etc.) increasing decomposition
with depth

-LANDFILL REFUSE-

SAMPLE
TYPE & NO.
DEPTH (FT)

RECOVERY(IN)

B
LO

W
C

O
U

N
T

S

Water Content
PL D 0- - -A LL

10 20 30 40 SO

Unconfined Compressive
Strength (TSF) X

1 2 3 4 5

DRILLING CONTRACTOR Patrick Drilling REMARKS

DRILLING METHOD 4.25-inch HSA Constructed piezometer
DRILLING EQUIPMENT CME-75-ATV P-10 upon completion

(DRILLING STARTED 10/28/93 ENDED 1 0/28/98 J ^

WATER LEVEL ffU

NOTES
&

TEST RESULTS

Boring P-10b was
offset 9' west of
P-10a
All soil/rock
descriptions are based
on generated soil
cuttings
PID readings reported
represents the
maximum reading
obtained in the 5'
interval

.

51 none during drilling

y.

-S



J^AFT
r \ BORING

PATRICK ENGINEERING INC. '̂̂ Trr KUJtO

v Jl.OCATIC

LOGGED BY SJP

NUMBER P-10b SHEET 2 OF 5

Illinois EPA/ Division of Land Pollution

T & NO. Leachate Elevation/ 7047 A2-2

)N Paxton Landfill, Chicago, IL

N 1827725.12, E 1192426.46

GROLND ELEVATION 717.8

E
LE

V
A

TI
O

N

697.8

677.3

LL

I
rx
LU
Q

20.0

40.0

Q
T

P
A

T
A

•VxX,
X>5<

888
II><>5<
X>$<x>5<x>$Xx>5<x>cx
XXX
>v$svSA/'WS
X>(X
X>0<
>O(X
v$s
X>0<x>o<
X>(X
X>o<X>o<x>o<
>9s?s
X>0<
X>Q<
X>O<>o<x
^s8x5o<x5o<x5<x>o<X
X)O<>o<5<>co<>co<>oo<
>c<><>co<

11iim11118<v<
1111ew
1111x&
8^v8v>c<x>c<x>co<
88?

SOIL7ROCK

DESCRIPTION

-LANDFILL REFUSE-

SAMPLE
TYPE & NO.
DEPTH (FT)

RECOVERY(IN)

B
LO

W
C

O
U

N
T

S

Water Content
PL Q 0_ _ ^ LL

10 20 30 40 50
I I I I

Unconfined Compressive
Strength (TSF) X

1 2 3 4 5

DRILLING CONTRACTOR Patrick Drilling REMARKS

DRILLING METHOD 4.25-inch HSA Constructed piezometer
DRILLING EQUIPMENT CME-75-ATV P-10 upon completion

WATER LEVEL (ft.)

NOTES
&

TEST RESULTS

. ,

2 none during drilling

LDRIL LING STARTED 10/28/98 ENDED 10/28/98 J [ X J



( A BOKING

PATRICK ENGINEERING INC. p l̂L
r KUJtU

>v ) LOCATIC

LOGGED BY SJP

NUMBER P-10b SHEET 3 OF 5
Illinois EPA/ Division of Land Pollution

T & NO. Leachate Elevation/ 7047A2-2
>N Paxton Landfill, Chicago, IL

N 1827725.12, E 1192426.46

GROUND ELEVATION 717.8

E
L

E
V

A
T

IO
N

677.8

657.8

LL

Ou
LU
a
40.0

60.0

S
T

R
A

T
A SOIL/ROCK

DESCRIPTION

-LANDFILL REFUSE-

SAMPLE

TYPE & NO.
DEPTH (FT)

RECOVERY(IN)

B
L

O
W

C
O

U
N

T
S

Water Content
PL Q Q_ _ _£ LL

10 20 30 40 50
i I

Unconfined Compressive
Strength (TSF) *

1 2 3 4 5

DRILLING CONTRACTOR Patrick Drilling REMARKS
DRILLING METHOD 4.25-inch HSA Constructed piezometer
DRILLING EQUIPMENT CME-75-ATV P-10 upon completion

WATER LEVEL (ft.)

NOTES
&

TEST RESULTS

Z none during drilling

y.

(DRILLING STARTED 10/28/98 ENDED 10/28/98 J ^ £ J



UK AH
c ~\

PATRICK ENGINEERING INC.

V J

'LOGGED BY SJP
GROUND ELEVATION 717.8

E
LE

V
A

T
IO

N

657.8

\-
X

CL
01
Q

60.0

637.8 80.0

S
T

R
A

T
A

5£-g
Ovv
VV"V
yvv

BORING NUMBER P-10b SHEET 4 OF 5
CLIENT Illinois EPA/ Division of Land Pollution
PROJECT & NO. Leachate Elevation/ 7047 A2-2
LOCATION Paxton Landfill, Chicago, IL

N 1827725.1 2, E 1 1 92426.46

SOIL/ROCK
DESCRIPTION

-LANDFILL REFUSE-

DRILLING CONTRACTOR Patrick Drilling
DRILLING METHOD 4.25-inch HSA
DRILLING EQUIPMENT CME-75-ATV

[DRILLING STARTED 10/28/93 ENDED 10/28/93

N

)

SAMPLE

TYPE & NO.

DEPTH (FT)
RECOVERY(IN)

B
L

O
W

C
O

U
N

T
S

PL Q.

10

Water Content
_ ^3 A LL

20 30 40 50
i i i

Unconfined Compressive
Strength (TSF) X

1 2 3 4 5

REMARKS
Constructed piezometer
P-10 upon completion

V

WATER LEVEL (ft.)

NOTES
&

TEST RESULTS

Steam vapors visibly
venting from top of
augers & auger flights
beginning @ 60'

}

2 none during drilling
y.
* )



r ' ^BORING

PATRICK ENGINEERING INC. p '̂̂

1 J LOCATIC

LOGGED BY SJP

NUMBER P-10b SHEET 5 OF 5
Illinois EPA/ Division of Land Pollution

T & NO. Leachate Elevation/ 7047A2-2

)N Paxton Landfill, Chicago, IL

N 1827725.1 2, E 1 1 92426.46

GROUND ELEVATION 717.8

E
L

E
V

A
T

IO
N

637.B

635.B

\-
LL

I
I-
0_
LU
Q

800

82.0

S
T

R
A

T
A

%$$
XKX

$§

SOIL/ROCK

DESCRIPTION

-LANDFILL REFUSE-

End of Boring @ 82'

SAMPLE
TYPE & NO.
DEPTH (FT)

RECOVERY(IN)

B
LO

W
C

O
U

N
T

S

Water Content
PL n 0_ _ ^ LL

10 20 30 40 50

Unconfined Compressive
Strength (TSF) X

1 2 3 4 5

( - — - ^ ,

DRILLING CONTRACTOR Patrick Drilling REMARKS

DRILLING METHOD 4.25-inch HSA Constructed piezometer
DRILLING EQUIPMENT CME-75-ATV P-10 upon completion

WATER LEVEL (ft.)

NOTES
&

TEST RESULTS

PID reading from
T.O.A. @ 82'=950
ppm
LEL=100%

DEFINITIONS:
D.R.=Drilling Rate
PID=Photo lonization
Detector
readings reported in
parts per million (ppm

A

Z none during drilling

Z

(DRILLING STARTED 10/28/98 ENDED 10/28/98 J (^ J )



DRAFT
r "" ^ BORING NUMBER P-11 SHEET 1 OF 6

_-_._,.,,.,_.,_,..___,.,_. ..._ CLIENT Illinois EPA/ Division of Land Pollution
PATRCK ENGINEERING INC. DDrt lc~r , M~ , u . c, .- ,,„„,.,.,PROJECT & NO. Leachate Elevation/ 7047A2-2

1 ) LOCATION Paxton Landfill. Chicano. IL

LOGGED BY SJP N1827870.65
GROUND ELEVATION 746.0

-^
o
H

>
LLI

LLI

746.0

744.3

726.0

^—i —
LU

I
1-
Q.
LU
Q

0.0

1.5

20.0

i*

I-
</)

*>*$
XXX

> JC'£Bo
Rx%

^

XxV
VXV

w§88Xxx
X.XJK
XXX>s>vsv^vV•X5,Xx'S
XXX
>S%XXoXxx'%X\/N

xxXXXX
*>>&XXX
XXX
wxx><xx5<XXx
$£
Rx>/NAc^xx?<XXX
vj* \X^>XXX
XXX
BBSs/Vv'SA^v vV
A,/VA

>s>vs>sR?<Xx5<
^xxXXX><x>
xxS<><xxxx5<S<xx
XXX
Xx5<xx><
X^s?
X>0<x>o<xg5<

il
il
888II

SOIL/ROCK

DESCRIPTION

Brown to gray SILT and fine sand, no plasticity,
dry

ML

General landfill refuse, black, dry to moist, with
recognizable waste pieces of waste (paper,
plastic, metal, etc.) increasing decomposition
with depth

SAMPLE
TYPE 8 NO
DEPTH (FT)

RECOVERY(IN)

w

1
mo

PL Q.

10i

, E 1192425.62

Water Content
i |

20 30 40 50
I i

Unconfined Compressive
Strength (TSF) X

1 2 3 4 5

( x s

DRILLING CONTRACTOR Patrick Drilling REMARKS

DRILLING METHOD 4.25-inch HSA Constructed piezometer
DRILLING EQUIPMENT CME-75-ATV P-11 upon completion

IDRILLING STARTED 10/20/98 ENDED 10/22/93 J ^

NOTES

TEST RESULTS

Two borings were
attempted at two
separate locations.
However, auger
refusal was
encountered @ 6.5' &
S.ff respectively. This
boring was offset —13'
from surveyed staked
position.
All soil/rock
descriptions are based
on generated soil
cuttings
PID readings reported
represents the
maximum reading
obtained in the 5'
interval

PID readings were
obtained from drilling
cuttings produced at
ground surface near
the auger flights. The
recorded reading
represents the highest
reading collected in
that interval.

,

WATER LEVEL (ft.)

2 none during drilling

y.
- jf



f \BORINGNUMBER P-11 SHhb I 2 Oh 6

PATRICK ENGINEERING INC. ^T
rT , Nn I""10* f ™ Division of Land Po.iution

PROJECT & NO Leachate Elevation/ 7047 A2-2
I ) LOCATIC

LOGGED BY SJP

>N Paxton Landfill, Chicago, IL

N1827870.65, E 1192425.62

GROUND ELEVATION 746.0

E
L

E
V

A
T

IO
N

726 0

i—
LL

I
1—
a
LU
a
20.0

i
706.QI 40 n

1

§^S<o<

1i
S^BS

8
i
x>o<

1
1
>^vC

8l
W
800

%x

i

SOIL/ROCK

DESCRIPTION

-LANDFILL REFUSE-

Auger grinding & refusal @ 39'

SAMPLE
TYPE & NO
DEPTH (FT)

RECOVERY(IN)

B
LO

W
C

O
U

N
T

S

Water Content
PL n Q_ _ ^ LL

10 20 30 40 50
1 1

Unconfined Compressive
Strength (TSF) *

1 2 3 4 5

NOTES
&

TEST RESULTS

20'=25':
D.R.=10 min
PID=38 ppm

25'-30':
D.R. = 10 min
PID-30 ppm

30'-35':
D.R.=10 min
PID=14.7 ppm

35--401:
D.R.=8 min
PID=12.5 ppm

PID reading of 100
ppm measured from
top of augers @ 38'

10/20/98
End of drilling @ 39'

( N / 1 ' \

DRILLING CONTRACTOR Patrick Drilling REMARKS WATER LEVEL (n.)

DRILLING MEITHOD 4.25-inch HSA Constructed piezometer V. none during drilling
DRILLING EQUIPMENT CME-75-ATV P-11 upon completion y_

(DRILLING STARTED 10/20/93 ENDED 10/22/93 J [^ z J



DRAFT
PATRICK ENGINEERING INC.

v y

LOGGED BY SJP

GROUND ELEVATION 746.0

E
L

E
V

A
T

IO
N

706.0

686.0

H-
LL

X
1—
a
LU
a

40.0

60.0

<
a:
0)

i
1
>c<x

1
1
1
|
o<xi

BORING NUMBER P-11 SHEET 3 OF 6

CLIENT Illinois EPA/ Division of Land Pollution

PROJECT & NO. Leachate Elevation/ 7047A2-2

LOCATION Paxton Landfill, Chicago, IL

N1827870.65, E 1192425.62

SOIL/ROCK

DESCRIPTION

-LANDFILL REFUSE-

DRILLING CONTRACTOR Patrick Drilling

DRILLING METHOD 4.25-inch HSA

DRILLING EQUIPMENT CME-75-ATV
IC>RIL LING STARTED 10/20/98 ENDED 10/22/98 >

SAMPLE

TYPE & NO.

DEPTH (FT)
RECOVERY(IN)

B
L

O
W

C
O

U
N

T
S

PL Q_

10

Water Content
0- - -A LL

20 30 40 50
i

Unconfined Compressive
Strength (TSF) *

1 2 3 4 5

REMARKS

Constructed piezometer
P-11 upon completion

V i

NOTES
&

TEST RESULTS

45--501:
D.R.=15 min
PID= 40 ppm

SO'-SS1:
D.R.=10 min

SS'-SO1:
D.R.= 15 min
PID=40 ppm

-.

WATER LEVEL (ft.)

"3. none during drilling

S.

1 . ^



DRAFT
r \ BORING

PATRICK ENGINEERING INC. J ]̂"
rKUJbL-

V ) LOCATIC

LOGGED BY SJP

NUMBER P-11 SHEET 4 OF 6

Illinois EPA/ Division of Land Pollution

T & NO. Leachate Elevation/ 7047 A2-2

)N Paxton Landfill, Chicago, IL

N1827870.65, E 1192425.62

GROUND ELEVATION 746.0

E
LE

V
A

T
IO

N

686.0

i-
CL
LU
Q

600

6660 80.0

<

h-
co

y^
0<>O
x*$

1

I
>vXV

1

1
Xxx

||
x>3<iii

SOIL/ROCK
DESCRIPTION

-LANDFILL REFUSE-

SAMPLE
TYPE & NO
DEPTH (FT)

RECOVERY(IN)

B
LO

W
C

O
U

N
T

S

Water ContentPL o -o- -A LL
10 20 30 40 50

i
Unconfined Compressive

Strength (TSF) X
1 2 3 4 5

NOTES
&

TEST RESULTS

60'-65':
D.R.= 20 min
PID= 123 ppm

Auger grinding @ 62'

70'-75':
D.R.=15 min
PID=113ppm

75'-80':
D.R.=20 min
Increasing moisture
content from dry to
moist
10/21/98
End drilling @ 75'

DRILLING CONTRACTOR Patrick Drilling REMARKS WATER LEVEL (ft.)
DRILLING METHOD 4.25-inch HSA Constructed piezometer 2 none during drilling
DRILLING EQUIPMENT CME-75-ATV P-11 upon completion ^

IDRH.LING STARTED 10/20/98 ENDED 10/22/98 J (^ 2 }



/" N

PATRICK ENGINEERING INC.

V J

LOGGED BY SJP
GROUND ELEVATION 746.0

z
g

LD
_J
LU

666.0

646.0

. — .i —
LL

I

D_
LU
Q

80.0

100.0

H

ce
CO

y*v5
Xxx
VVV

1

iKXX

>8<A
XXX

XXXi
1
<X>0

<x>8
l§

î
11̂
XXx
Os/^
XAXxxx
>0\xsX/x
XXX
xxx
xxx
xxx
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xxx
xxx
xxx
XXx
0?v

SOIL/ROCK
DESCRIPTION

BORING NUMBER p-11 SHEET 5 OF 6
CLIENT Illinois EPA/ Division of Land Pollution
PROJECT & NO. Leachate Elevation/ 7047A2-2
LOCATION Paxton Landfill. Chicaao. IL

N1827870.65

-LANDFILL REFUSE-

/

DRILLING CONTRACTOR Patrick Drilling
DRILLING METHOD 4.25-inch HSA
DRILLING EQUIPMENT CME-75-ATV

IDRILLING STARTED 10/20/93 ENDED 10/22/93

N

-

SAMPLE
TYPE & NO.
DEPTH (FT)

RECOVERY(IN)

i—

II
mo

PL Q-

10

, E 1192425.62

Water Content
-r̂ , LL

20 30 40 50

Unconfined Compressive
Strength (TSF) >K

1 2 3 4 5

REMARKS
Constructed piezometer
P-11 upon completion

V

NOTES
Q

TEST RESULTS

80'-85'.
D.R. = 10 min
PID=73 ppm

85'-90':
D.R.=10 min
PID=182 ppm
Increasing moisture
content from moist to
wet

90'-95':
D.R.=10 min
PID=117ppm

SS'-IOO1:
D.R.=10min
PID=121 ppm

,.

WATER LEVEL (ft.)
3. none during drilling

X.

y.



DRAFT
f A BORING

PATRICK ENGINEERING INC. ™™
rKUOtO

v J LOCATIC

LOGGED BY SJP

NUMBER P-11 SHEET 6 OF 6
Illinois EPA/ Division of Land Pollution

T & NO. Leachate Elevation/ 7047 A2-2
)N Paxton Landfill, Chicago, IL

N1827870.65, E 1192425.62
GROUND ELEVATION 746.0

E
LE

V
A

T
IO

N

646.0

644.0

i—
1_L

I

a
uu
a

100.0

102.0

S
T

R
A

T
A

I

SOIUROCK
DESCRIPTION

-LANDFILL REFUSE-

End of Boring @ 102'

SAMPLE

TYPE 8. NO.

DEPTH (FT)

RECOVERY(IN)

co

l!
mo

Water Content
PL ^ _ ^>_ _ ^ LL

10 20 30 40 SO

Unconfined Compressive
Strength (TSF) *

1 2 3 4 5

DRILLING CONTRACTOR Patrick Drilling REMARKS
DRILLING METHOD 4.25-inch HSA Constructed piezometer
DRILLING EQUIPMENT CME-75-ATV P-1 1 upon completion

WATER LEVEL (fU

NOTES
&

TEST RESULTS

DEFINITIONS:
D.R.=Drilling Rate
PI D= Photo lonization
Detector
readings reported in
parts per million (ppm

,

2 none during drilling

y.
IDRIL LING STARTED 10/20/98 ENDED 10/22/98 J [ Z J



DRAFT
( \ BORING NUMBER P-12 SHEET 1 OF 4

nA-rni^Lr rrMr^iMCCDiM^ IM/- CLIENT Illinois EPA/ Division of Land Pollution
PATRICK ENGINEERING INC. nnrMcr-r . KI^ i u » r-i * .-m^AonPROJECT & NO. Leachate Elevation/ 7047 A2-2

) I OCATIf

'LOGGED BY TWB
)N Paxton Landfill, Chicago, IL

N 1828119.48, E 1192439.04
GROUND ELEVATION 715.8

E
LE

V
A

T
IO

N

715.8

714.3

i-

i
i—
Q_
UJ
Q

0.0

1.5

695.8 20.0

S
T

R
A

T
A

vs"v
"^/5

>8<x
x>Xx><5<
XJXXoc<xo<r>o
•V^s/v\/

>&$<
v^
>O<J<

xS< x

^>$<£<x>5<x>5<
v^sx>5<

^^x>5<
V\xs/''VvSx>5<x>5<x>5<
K>5<
K>5<x>5<
x>5<
x>5<X>5<
^Vx^VN^S/

>^5<
K>5<x>5<
x>^<
>65<
v$<
X>0<x>5<
X>0<x>5<
s/x/V

x>6<R>o<
X>0<x>o<
So^v
S<Q>6<
x>6<X>o<>o<><
>$$<x>o<x$o<?99<
rVS?^s/\xvrVS<*
X)O<
X)O<
?vs?<SoA^rv v*S^A<fVV^ic2^

SOIUROCK
DESCRIPTION

Brown to gray silty CLAY, low to medium
plasticity, dry to moist

CL

General landfill refuse, black, moist, pieces of
recognizable waste (cloth, paper, metal, etc.)
little decomposition

-LANDFILL REFUSE-

SAMPLE

TYPE & NO.

DEPTH (FT)

RECOVERY(IN)

B
L

O
W

C
O

U
N

T
S

PL Q-

10

Water Content
- -0- - -* LL

20 30 40 50
i t i

Unconfined Compressive
Strength (TSF) X

1 2 3 4 5

DRILLING CONTRACTOR Patrick Drilling REMARKS
DRILLING METHOD 4.25-inch HSA Constructed piezometer
DRILLING EQUIPMENT CME-75-ATV P-1 2 upon completion

IDRILLING STARTED 11/4/98 ENDED 11/4/98 } ^

WATER LEVEL (ft.)

NOTES
&

TEST RESULTS

All soil/rock
descriptions an; based
on generated soil
cuttings
PID readings were
obtained from drilling
cuttings produced at

ground surface near
the auger flights. The
recorded reading
represents the highest
reading collected in
that interval.

10--151:
D.R.=4 min
PID=17 ppm

j

15'-20':
D.R.=5 min

PID=22 ppm

"N

2 none during drilling

X J



f ^ BORING NUMBER P-12 SHEEI 2 OH 4

n . -rnis->iy r-ti^iLii-r-i-.iiix^ 1 1 • /-. CLIENT Illinois EPA/ Division of Land Pollution
PATRICK ENGINEERING INC. pRQJECT & NQ Leachate E|evatjon/ 7Q47A2.2

V ) I OCATION Parton Landfill. Chicago, IL
' ZJ *

LOGGED BY TWB N 1828119.48, E 1192439.04

GROUND ELEVATION 715.8
-r

O

1-

LLJ
_J
Ul

695.6

_,i—
u_
I
t—
a.
LU
Q

20.0

675.8 400

i

(£
t-
(1)

5^0<JSo

IS

1

1xx>

II

1
1O<xJ

1

icoc

8S^<xj
vyv
$x\CvC

x^

^1

1

C^

SOIL/ROCK

DESCRIPTION

increasing decomposition (high) @ 20'

-LANDFILL REFUSE-

SAMPLE
TYPE & NO.
DEPTH (FT)

RECOVER Y(IN)

co

i
mo

Water Content
PL r^ _ .Q-. A LL

10 20 30 40 50
i i

Unconfined Compressive
Strength (TSF) ¥

1 2 3 4 5

NOTES
O

TEST RESULTS

20'-25V
D.R.=8 min
PID=9 ppm

25'-30':
D.R.= 3 min
PID=15 ppm

30'-35'.
D.R.=20 miri
PID=12 ppm

3S-4V:
D.R.=20min
PID=48 ppm
(350 ppm inside
auger)

DRILLING CONTRACTOR Patrick Drillina REMARKS WATER LEVEL (ft.)

DRILLING METHOD 4.25-inch HSA Constructed piezometer Z none during drilling
DRILLING EQUIPMENT CME-75-ATV P-12 upon completion ^

IDRII.LING STARTED 11/4/98 ENDED 11/4/93 ){ 3. ,



f A BORING NUMBER P-12 SHEET 3 OF 4

« *. -i-riii-ny i-ti^ifcir-r-i-titis-t ,.,̂  CLIENT Illinois EPA/ Division of Land Pollution
PATRCK ENGINEERING INC. DDr^ .___ 0 .._ , . 4 _. .. .__.,.,,

PROJECT & NO. Leachate Elevation/ 7047 A2-2
V. J LOCATIC

LOGGED BY TWB
)N Paxton Landfill, Chicago, IL

N 1828119.48, E 1192439.04
GROUND ELEVATION 715.8

O

i
LU
_l
LU

675.8

655.8

H
u_

I

0.
LU
Q

40 0

600

Yj_vy ' s

\\x888
^̂̂8K9s8886&xo<
Kv8^vx^v
X-VS
K>$X
x^V
XKX
D<><X
x.*̂
X.KX
x^V
XXX
XXX
K>0<
KXV
XXX
^x>
f\X?8XXxxSxx5<
XXX8xx88?8>s?
Rx?x
88^XXX

88?Xx,x88?88?S<So<
Xx\
Wv•XcS^
XXXx8xX8?xXx
XAXxScx
Xxx
XXX
XXX
Xxx
xx>
Xxx
XXX
xXX
xxx
XXXxxx
XXX
xxx
xxxXXx

SOIL/ROCK

DESCRIPTION

-LANDFILL REFUSE-

SAMPLE

TYPE & NO.

DEPTH (FT)

RECOVERY(IN)

B
LO

W
C

O
U

N
T

S

Water Content
PL ^ _ _Q_ _ ^ LL

10 2O 30 40 SO

Unconfined Compressive
Strength (TSF) 5K

1 2 3 4 5

( N /

DRILLING CONTRACTOR Patrick Drilling REMARKS
DRILLING METHOD 4.25-inch HSA Constructed piezometer
DRILLING EQUIPMENT CME-75-ATV P-12 upon completion

WATER LEVEL (ft.)

NOTES
&

TEST RESULTS

40'-45'.
D.R. = 15 min
PlD=40 ppm

wood and metal
shavings @ 40'

45'-50':
D.R.=25 min
PID=98 ppm

50--55-.
D.R.=30 min
PID=25 ppm

55'-60':
D.R.=10 min
PID=48 ppm

Nl

Z none during drilling

3.
IDRILLING STARTED 11/4/98 ENDED 11/4/98 J [ 2. J



LM Afr- i

PATRICK ENGINEERING INC.

V J

LOGG--ED BY TWB
GROUND ELEVATION 715.8

E
LE

V
A

T
IO

N

655.8

6438

LL

X

Q_
UJ
Q

60 0

72.0

v
iv

y
is

£$

w

1
i
Rxxi
1
H

BORING NUMBER P-12 SHEET 4 OF 4
CLIENT Illinois EPA/ Division of Land Pollution
PROJECT & NO. Leachate Elevation/ 7047 A2-2
LOCATION Paxton Landfill, Chicago, IL

N 1828119.48, E 1192439.04

SOIL/ROCK
DESCRIPTION

-LANDFILL REFUSE-

End of Boring @ 72'

DRILLING CONTRACTOR Patrick Drilling
DRILLING METHOD 4.25-inch HSA
DRILLING EQUIPMENT CME-75-ATV

IDRILLING STARTED 11/4/98 ENDED 11/4/98

\

/

SAMPLE
TYPE & NO.
DEPTH (FT)

RECOVERY(IN)

B
LO

W
C

O
U

N
T

S

PL Q_

10

Water Content
- -O- - -A LL

20 30 40 50

Unconfined Compressive
Strength (TSF) *

1 2 3 4 5

- -

REMARKS
Constructed piezometer
P-12 upon completion

V

NOTES
&

TEST RESULTS

D.R.=25 min
PID=3 ppm

65'-70':
D.R.=25 min
PID=62 ppm

70'-72V
D.R. = 15 min

DEFINITIONS:
D.R.=Drilling Rate
PID=Photo lonization
Detector
readings reported in
parts per million (ppm]

WATER LEVEL (ft.)
SZ none during drilling
y.

J



£*» •Vjjn
-î * 5

k 1
f A BORING NUMBER P-13a SHEET 1 OF 1

DATDinw CMOIMCCDIM^ IM^ CLIENT Illinois EPA/ Division of Land PollutionPATRICK ENGINEERING INC. pRQJECT & NQ Leachate E[evatjon/ ^^

V J I OCATION Paxtnn Landfill f.hirann II

LOGGED BY TWB

GROUND ELEVATION
2:
o
l-
<
LU
_l
UJ

- — .
\ 1

I
CL
LLJ
Q

0.0

3.0

8.0

<t'
f-
<:
Q:
i-
a>

/^//^

WY/
%%

Wfi/\
y//y//

y/////

^^
>XX)

^$x>
xSft<
\XA>
>CO<

™§
Wis
3#><

SOIL/ROCK

DESCRIPTION

Brown silty CLAY, low to medium plasticity,
moist

CL

General landfill refuse, black, moist with large
pieces of recognizable waste (cloth, paper, etc.)
little decomposition

-LANDFILL REFUSE-

End of Boring @ 8'

SAMPLE

TYPE & NO.
DEPTH (FT)

RECOVERY(IN)

toi—

i
mo

pL n-
10

Water Content
_rv_ LL

?0 30 40 SO

Unconfined Compressive
Strength (TSF) X

1 2 3 4 5

x ^^

DRILLING CONTRACTOR Patrick Drilling REMARKS

DRILLING MEITHOD 4.25-inch HSA Backefilled borehole
DRILLING EQUIPMENT CME-75-ATV w/cuttings

^DRILLING STARTED 11/11/98 ENDED 11/11/98 J ^

WATER LEVEL (ft.)

NOTES
p

TEST RESULTS

D.R.=2 min

PID readings reported
represents the
maximum reading
obtained in the 5'
interval
All soil/rock
descriptions are basec
on generated soil
cuttings
3'-5':
D.R.=1 min

D.R.=20 min
PID=3 ppm

Auger refusal @ 8'

DEFINITIONS:
D.R. -Drilling Rate
PID=Photo lonization
Detector
readings reported in
parts per million (ppm'

"

2 none during drilling



U"'"•"• > f. /*. s_
*=•* * f v**a-V r .̂9

(• \ BORING NUMBER P-13b SHEET 1 OF 3

PATRICK ENGINEERING INC. <™rT , M0 '"^ f" ^n of Land PoHution
PROJECT & NO. Leachate Elevation/ 7047A2-2

j LOCATION Paxton Landfill. Chicaao. IL

loGGEDBY TWB N 1828293.90

GROUND ELEVATION 672.7
~-r

q

LU

LU

672.7

669.7

^-^
1—

3T

Q.
LU
Q

0.0

3.0

652.7 200

h-

o:
co

^//^///
'^w//

y/y/,//
y///^

y/sfi4y//'/
V//tY////,

^XX
^X>^

^x

P>8<x
x><x
XXX

B
1
5oc
xS<x
XXX

1
1
X X X

1
1

SOIL/ROCK

DESCRIPTION

Brown, silty CLAY, low to medium plasticity,
moist

CL

General landfill refuse, black, moist with large
pieces of recognizable waste (cloth, paper, etc.)
little decomposition

-LANDFILL REFUSE-

increasing decomposition (moderate), still
recognizable waste pieces @ 10'

SAMPLE

TYPE & NO.

DEPTH (FT)
RECOVERY(IN)

en

coo

PL L>
10

1

, E 1192459.58

Water Content
- -0- - -A LL

20 30 40 50
t I i

Unconfined Compressive
Strength (TSF) 5K

1 2 3 4 5

•\ /-

DRILLING CONTRACTOR Patrick Drilling REMARKS

DRILLING METHOD 4.25-inch HSA Constructed piezometer
DRILLING EQUIPMENT CME-75-ATV P-13b upon completion

^DRILLING STARTED 11/11/98 ENDED 11/11/98 J [

NOTES
P

TEST RESULTS

All soil/rock
descriptions are basec
on generated soil
cuttings
PID readings reported
represents the
maximum reading
... , . .. f-.

oDiaineo in tne D
interval
Boring P-13b was
offset 61 east of P-13a

1CT-151:
D.R.=3 min
PID=48 ppm

15'-20':
D.R.=5 min
PID=59 ppm

V

WATER LEVEL (ft.)

3. none during drilling

y.

* J

\k»l



•A ^ rf'^'t i
r~" ^BORING

PATRICK ENGINEERING INC. S^JnrKUJtU

v LOCATIC

LOGGED BY TWB

NUMBER P-13b SHEET 2 OF 3
Illinois EPA/ Division of Land Pollution

T & NO. Leachate Elevation/ 7047 A2-2
>N Paxton Landfill, Chicago, IL

N 1828293.90, E 1192459.58
GROUND ELEVATION 672.7

g

UJ

LU

652 .7

T.i-a
LU
d S

T
R

A
T

A

2~<*K>?

632.7 40.0

*X<

X>?

1
8&<

®%
X^XxVx
xVx
xVx
XXX
xVx
>sX^
XXX
x^soxvy
xVS<
v<><
^o
X>O
XXX
ooo>Cx><
ooox>\
K><><
X<;

1Sgx>5<
•̂̂iiIIx>5<B8S

x>^

1

1olsoxScxxjox
x>cx
olsox^Ox
>c£x
^v>C<X
x^v<

SOIL/ROCK
DESCRIPTION

-LANDFILL REFUSE-

SAMPLE

TYPE & NO.

DEPTH (FT)

RECOVERY(IN)

B
L
O

W
C

O
U

N
T

S

Water Content
PL Q_ _Q A LL

10 20 30 40 50

Unconfined Compressive
Strength (TSF) 5K

1 5 3 4 5

. . . ^^

DRILLING CONTRACTOR Patrick Drilling REMARKS
DRILLING METHOD 4.25-inch HSA Constructed piezometer
DRILLING EQUIPMENT CME-75-ATV P'1 3b UP°" completion

WATER LEVEL (ft.)

NOTES
&

TEST RESULTS

2CT-251:
D.R.=5 mm
PID=4 ppm

25--301:
D.R.=3 min
PID=29 ppm

30'-35':
D.R.=3 min
PID=4 ppm

35'-40':
D.R.=3 min
PID=23 ppm

2 none during drilling

^DRILLING STARTED 11/11/98 ENDED 11/11/98 J [ X. __}



r ^\ BORING

PATRICK ENGINEERING INC. ™*™
r KUJtU

) 1 OCATIC

"LOGGED BY TWB

NUMBER P-13b SHEET 3 OF 3
Illinois EPA/ Division of Land Pollution

T & NO. Leachate Elevation/ 7047A2-2
)N Paxton Landfill, Chicago, IL

N 1828293.90, E 1192459.58
GROUND ELEVATION 672.7

E
LE

V
A

T
IO

N

632.7

630.7

i-
LL

I
I—
Q.
LU
Q

40.0

42.0

S
T

R
A

T
A

1

SOIUROCK

DESCRIPTION

-LANDFILL REFUSE-

End of Boring @ 42'

SAMPLE

TYPE & NO.

DEPTH (FT)
RECOVERY(IN)

B
L
O

W
C

O
U

N
T

S

Water Content
PL D 0_ _ ^ LL

10 20 30 40 50
i

Unconfined Compressive
Strength (TSF) *

1 2 3 4 5

x- ^^

DRILLING CONTRACTOR Patrick Drilling REMARKS
DRILLING METHOD 4.25-inch HSA Constructed piezometer
DRILLING EQUIPMENT CME-75-ATV P-13b upon completion

WATER LEVEL (ft.)

NOTES
&

TEST RESULTS

DEFINITIONS:
D.R.=Drilling Rate
PID=Photo lonization
Detector
readings reported in
parts per million (ppm)

. .

2 none during drilling

X
IDRJLLING STARTED 11/11/98 ENDED 11/11/98 J { x. j



ATTACHMENT C



PATRICK
ENGINEERING INC.

PIEZOMETER
INSTALLATION REPORT

WELL NO.: P-1

PROJ. NO.: 7047.A2-2

PROJECT: LEACHATE ELEVATION & CHARACTERIZATION

LOCATION: PAXTON II LANDFILL- CHICAGO. IL

CLIENT: ILLINOIS ENVIRONMENTAL PROTECTION AGENCY

ENGINEER/GEOLOGIST: TERRY BENT

DRILLER: PATRICK DRILLING INC./TED ZWOjJNSKI

BORING NO.: P-1

LOCATION: N1828252.64

E1 191594.41

INSTALLATION DATE: 1 1/13/98_

WEATHER: PTLY CLOUDY. SOT

O

O
\—

O

LO
2
O
(—
Q
2
O
O

Oin

CAP

GROUND ELEVATION = 602.6'

BROWN SILTY CLAY
(CL)

ELEV. = 600. T

593.4'

LANDFILL REFUSE
(FILL)

END OF BORING ELEV = 580.5'

D r1^ *-. «-.-» jtr-j

K'AM

TOP OF RISER PIPE

ENVIROPLUG BENTONITE CHIPS

ELEV.= 605.46'

TOP OF FILTER SAND

TYPE 304 STAINLESS STEEL 2' DIA.,
RISER PIPE

TOP OF WELL SCREEN

BOREHOLE DIAMETER = 8'

•FILTERSIL SILICA (1/8*-1/4') FILTER SAND

TYPE 304 STAINLESS STEEL 2' DlA.,
0.01* SLOTTED WELL SCREEN

ELEV. = 592.4'

ELEV. = 590.5'

BOTTOM OF WELL SCREEN

BOTTOM OF FILTER SAND

ELEV. = 580.5'

ELEV. = 580.5'

NOTE: WATER LEVEL MEASURED 11/24/98.

SPO q:/geo/7047/o2-2/p-1.dwg Iwb 12-1-98



VVTRICK
ENGINEERING INC.

PIEZOMETER
INSTALLATION REPORT

WELL NO.: P-2

PROJ. NO.: 7047.A2-2

PROJECT: LEACHATE ELEVATION & CHARACTERIZATION

LOCATION: PAXTON II LANDFILL- CHICAGO. IL

CLIENT: ILLINOIS ENVIRONMENTAL PROTECTION AGENCY

ENGINEER/GEOLOGIST: TERRY BENT

DRILLER: PATRICK DRILLING INC./TED ZWQLIN5KI

BORING NO.: P-2B
LOCATION: N18281 15.41

E1191741.55
INSTALLATION DATE: 1 1/1 1/98

WEATHER: PTLY CLOUDY. 45T
VERY WINDY

CAP

GROUND ELEVATION = 674.9'

O
CO

O

CO
.̂

O

Q̂
~z.
o
O

O
CO

BROWNISH GRAY
SILTY CLAY

(CL)

ELEV.= 674.4'

LANDFILL REFUSE

(FILL)

633.0'

TOP OF RISER PIPE ELEV.= 677.54'

ENVIROPLUG BENTONITE CHIPS

TOP OF FILTER SAND
ELEV. = 663.V

TYPE 304 STAINLESS STEEL 2' DIA..
RISER PIPE

TOP OF WELL SCREEN ELEV. = 642.5'

•BOREHOLE DIAMETER = 8*

•FILTERS1L SILICA (1/8'-1/4') FILTER SAND

TYPE 304 STAINLESS STEEL 2' DIA.,
0.01' SLOTTED WELL SCREEN

BOTTOM OF WELL SCREEN

BOTTOM OF FILTER SAND

ELEV. = 632.51

ELEV. = 632.5'

NOTE: WATER LEVEL MEASURED 11/24/98.

END OF BORING ELEV = 632.5'
SPD g:/qeo/7047/o2-2/p-2.d*g Iwb 12-1-98



WTRICK
EIMBIIMEERIIMB IIMC.

PIEZOMETER
INSTALLATION REPORT

WELL NO.: P-3

PROJ. NO.: 7047.A2-2

PROJECT: LEACHATE ELEVATION & CHARACTERIZATION

LOCATION: PAXTON II LANDFILL- CHICAGO. IL

CLIENT: ILLINOIS ENVIRONMENTAL PROTECTION AGENCY

ENGINEER/GEOLOGIST: TERRY BENT

DRILLER: PATRICK DRILLING INC./TED ZWOLINSKI

BORING NO.: P-3

LOCATION: N1828011.76
E1 191879.71

INSTALLATION DATE: 11/3/98
WEATHER: CLOUDY. 45T

VERY WINDY

LJ

o
LO

O

p

to

o
F-
c5

O
o

o
to

CAP

GROUND ELEVATION = 713.2'

BROWN TO GRAY
SILTY CLAY
(CL)

ELEV = 710.7'

LANDFILL REFUSE
(FILL)

r 679.8'

TOP OF RISER PIPE ELEV.= 716.28'

ENVIROPLUG BENTONITE CHIPS

TOP OF FILTER SAND

TYPE 304 STAINLESS STEEL 2' DIA..
RISER PIPE

TOP OF WELL SCREEN

BOREHOLE DIAMETER = 8'

MORIE SILICA 0/8'-1/4') FILTER SAND

TYPE 304 STAINLESS STEEL 2* DIA.,
0.01' SLOTTED WELL SCREEN

ELEV. = 699.9'

ELEV. = 696.3'

BOTTOM OF WELL SCREEN

•BOTTOM OF FILTER SAND

ELEV. = 676.3'

ELEV. = 676.3'

NOTE: WATER LEVEL MEASURED 11/24/98.

END OF BORING ELEV = 676.3'
Sl>0 g:/geo/7047/o2-2/p-3.dwg twb 12-1-98



EMGIIMEERINB INC.

PIEZOMETER
INSTALLATION REPORT

WELL NO.: P-4

PROJ. NO.: 7047.A2-2

PROJECT: LEACHATE ELEVATION & CHARACTERIZATION

LOCATION: PAXTON II LANDFILL- CHICAGO. IL

CLIENT: ILLINOIS ENVIRONMENTAL PROTECTION AGENCY

ENGINEER/GEOLOGIST: SEAN PETERS

DRILLER: PATRICK DRILLING INC./TED ZWOLINSKI

BORING NO.: P-4B
LOCATION: N1827B68.18

El 192060.88
INSTALLATION DATE: 10/26/98

WEATHER: MOSTLY SUNNY

40-60T

GROUND ELEVATION = 734.9'

LU
_J

CJ
GO

o
I—

1—
o
z

to
o
h-

Q

O
O

_J
o

BROWN TO GRAY
SILTY CLAY
(CL)

ELEV. = 733.4'

LANDFILL REFUSE
(FILL)

698.8'

END OF BORING ELEV = 691.5'

PIPE ELEV.= 736.63'

ENVIROPLUG BENTONITE GROUT
30% SOLIDS

TOP OF BENTONITE SEAL

ENVIROPLUG BENTONITE CHIP SEAL

TOP OF FILTER SAND

TYPE 304 STAINLESS STEEL 2" DIA.,
RISER PIPE

TOP OF WELL SCREEN

BOREHOLE DIAMETER = 8'

•MORIE SILICA (1/8'-1/4') FILTER SAND

TYPE 304 STAINLESS STEEL 2' DIA.
0.01' SLOTTED WELL SCREEN

ELEV. = 707.6'

ELEV. = 704.3'

ELEV. = 701.2'

BOTTOM OF WELL SCREEN

BOTTOM OF FILTER SAND

ELEV.

ELEV.

= 691.5'

= 691.5'

NOTE: WATER LEVEL MEASURED 11/24/98.

SPG g:/geo/7047/o2-2/p-«.dwg >*b 12-1-98



ENGIIMEERINO IIMC.

PIEZOMETER
INSTALLATION REPORT

WELL NO.: P-5
PROJ. NO.: 7047.A2-2

PROJECT: LEACHATE ELEVATION & CHARACTERIZATION

LOCATION: PAXTON II LANDFILL- CHICAGO. IL

CLIENT: ILLINOIS ENVIRONMENTAL PROTECTION AGENCY

ENGINEER/GEOLOGIST: TERRY BENT/SEAN PETERS

DRILLER: PATRICK DRILLING INC./TED ZWOLINSKI

BORING NO.: P-5
LOCATION: N1827566.56

E1191706.67
INSTALLATION DATE: 1 1/2/98
WEATHER: CLOUDY. 45T

VERY WINDY

!T\p, ^ $---«-
L/E"\-. /AC" I

<s>

O

O

Q

O

_j
O

CAP

GROJND ELEVATION = 701.5'

BROWN TO GRAY
SILTY CLAY
(CL)

ELEV. = 700.0'

LANDFILL REFUSE
(FILL)

644.4'

TOP OF RISER PIPE ELEV.= 704.48'

ENVIROPLUG BENTONITE CHIPS

TOP OF FILTER SAND
ELEV. = 694.0'

TYPE 304 STAINLESS STEEL 2' DIA..
RISER PIPE

TOP OF WELL SCREEN

BOREHOLE DIAMETER = 8"

-MORIE SILICA (1/8--1/4-) FILTER SAND

TYPE 304 STAINLESS STEEL 2" DIA.,
0.01 * SLOTTED WELL SCREEN

ELEV. = 664.5'

BOTTOM OF WELL SCREEN

THREADED END PLUG

-BOTTOM OF FILTER SAND

ELEV. = 644.5'

ELEV. = 644.2'

NOTE: WATER LEVEL MEASURED 11/24/98.

END OF BORING ELEV = 644.2'
g:/geo/7047/o2-2/p-5.dwq twb 12-1-98



EIMBIIMEERIIMG INC.

PIEZOMETER
INSTALLATION REPORT

WELL NO.: P-6

PROJ. NO.: 7047.A2-2

PROJECT: LEACHATE ELEVATION & CHARACTERIZATION

LOCATION: PAXTON II LANDFILL- CHICAGO. IL

CLIENT: ILLINOIS ENVIRONMENTAL PROTECTION AGENCY

ENGINEER/GEOLOGIST: TERRY BENT

BORING NO.: P-6

LOCATION: N1827479.03

E1 191698.10

DRILLER: PATRICK DRILLING INC./TED ZWOLINSKI

INSTALLATION DATE: 11 /6/98

WEATHER: CLOUDY. 35'F

WINDY

CAP

GROUND ELEVATION = 676.7'

o

o
I—
I—
o

o
H-
Q

O
O

_)

O

GRAY SILTY CLAY
(CL)

ELEV. = 676.2'

LANDFILL REFUSE
(FILL)

634.8'

TOP OF RISER PIPE ELEV.= 679.64'

ENVIROPLUG BENTONITE CHIPS

TOP OF FILTER SAND

TYPE 304 STAINLESS STEEL 2' DIA..
RISER PIPE

TOP OF WELL SCREEN

•BOREHOLE DIAMETER = 8'

•FILTERSIL SILICA (1/8'-1/4') FILTER SAND

TYPE 304 STAINLESS STEEL 2' DIA.,
0.01' SLOTTED WELL SCREEN

ELEV. = 664.5'

ELEV. = 654.6'

BOTTOM OF WELL SCREEN

THREADED END PLUG

•BOTTOM OF FILTER SAND

ELEV. = 634.6'

ELEV. = 634.3'

NOTE: WATER LEVEL MEASURED 11/24/98.

END OF BORING ELEV = 634.3'
SPD g:/geo/7047/a2-2/p-6.dwg Iwb 12-1-98



'ATFUCK
ElMGINEEFtllMB IMC.

PIEZOMETER
INSTALLATION REPORT

WELL NO.: P-7

PROJ. NO.: 7047.A2-2

PROJECT: LEACHATE ELEVATION & CHARACTERIZATION

LOCATION: PAXTON II LANDFILL- CHICAGO. IL

CLIENT: ILLINOIS ENVIRONMENTAL PROTECTION AGENCY

ENGINEER/GEOLOGIST: TERRY BENT

DRILLER: PATRICK DRILLING INC./TED ZWOLINSKI

BORING NO.: P-7

LOCATION: N1827327.49

E1 191684.92
INSTALLATION DATE: 1 1/12/98

WEATHER: PTLY CLOUDY. 45'F

if"*.

CAP

GROUND ELEVATION = 622.3'

TOP OF RISER PIPE

UJ

<
O
CO

O

O
z

en
z
g
K;

Q
Z
O
O

O
LO

BROWN TO GRAY SILTY CLAY

(CL)

ELEV. = 621.3'

ENVIROPLUG BENTONITE CHIPS

LANDFILL REFUSE

(FILL)

ELEV.= 625.16'_

597.7'

TOP OF FILTER SAND

TYPE 304 STAINLESS STEEL 2' DIA..
RISER PIPE

TOP OF WELL SCREEN

•BOREHOLE DIAMETER = 8'

•FILTERSIL SILICA (1/8'-1/4') FILTER SAND

TYPE 304 STAINLESS STEEL 2' DIA.
0.01' SLOTTED WELL SCREEN

ELEV. = 609.0'

ELEV. = 605.2'

BOTTOM OF WELL SCREEN

•BOTTOM OF FILTER SAND

ELEV.

ELEV.

= 595.2'

= 595.2'

NOTES: BORING BACKFILLED WITH ENVIROPLUG BENTONITE CHIPS
FROM ELEVATION 585.3' TO 595.2'.
WATER LEVEL MEASURED 11/24/98.

END OF BORING ELEV = 585.3'
SPD g:/geo/7047/o2-2/p-7.dwg Iwb 12-1-98



ETUBIIMEERIIMQ INC.

PIEZOMETER
INSTALLATION REPORT

WELL NO.: P-8
PROJ. NO.: 7047.A2-2

PROJECT: LEACHATE ELEVATION & CHARACTERIZATION

LOCATION: PAXTON II LANDFILL- CHICAGO. IL

CLIENT: ILLINOIS ENVIRONMENTAL PROTECTION AGENCY

ENGINEER/GEOLOGIST: TERRY BENT

ORILLER: PATRICK DRILLING INC./TED ZWOLINSKI

BORING NO.: P-8
LOCATION: N1827455.22

El 192459.76
INSTALLATION DATE: 1 1/5/98

WEATHER: CLOUDY. 45'F.

LT. SNOW. WINDY

CAP

GROUND ELEVATION = 672.0'

TOP OF RISER PIPE

O
(Ti

O

o
z

inz
o
H:
Qz
oo
_)
o

SILTY CLAY

(CL)

ELEV. = 671.0'

ENVIROPLUG BENTONITE CHIPS

LANDFILL REFUSE
(FILL)

ELEV.= 675.02'

- 645. T

TOP OF FILTER SAND

TYPE 304 STAINLESS STEEL 2* DIA..
RISER PIPE

TOP OF WELL SCREEN

BOREHOLE DIAMETER = 8'

SILICA (1/8'-1/4') FILTER SAND

TYPE 304 STAINLESS STEEL 2' DIA.,
0.0 T SLOTTED WELL SCREEN

BOTTOM OF WELL SCREEN

THREADED END PLUG

BOTTOM OF FILTER SAND

ELEV. = 667.5'

ELEV. = 665.0'

ELEV. = 645.0'

ELEV. = 644.7'

NOTE: WATER LEVEL MEASURED 11/24/98.

END OF BORING ELEV = 644.7'
SPO q:/geo/7047/a2-2/p-8.dwq twb 12-1-98



PATRICK
ENGINEERING INC.

PIEZOMETER
INSTALLATION REPORT

WELL NO.: P-9

PROJ. NO.: 7047.A2-2

PROJECT: LEACHATE ELEVATION & CHARACTERIZATION

^OCATION: PAXTON II LANDFILL- CHICAGO. IL

BORING NO.: P-9

CLIENT: ILLINOIS ENVIRONMENTAL PROTECTION AGENCY

ENGINEER/GEOLOGIST: SEAN PETERS

LOCATION: N1827577.26

El 192448.56

INSTALLATION DATE: 10/30/98

WEATHER: ^

DRILLER: PATRICK DRILLING INC./TED ZWOLIN5KI

CAP

GROUND ELEVATION = 707.1'

LU
_l
<
O
in
Oi—

o
z

to
z
o
h^
Q
Z
O
o

o
to

S1LTY CLAY

(CL)

ELE^. = 705. V

LANDFILL REFUSE

(FILL)

644.6'

r I

TOP OF RISER PIPE ELEV.= 709.79-

ENVIROPLUG BENTONITE CHIPS

TOP OF FILTER SAND
ELEV. = 693.0'

TYPE 304 STAINLESS STEEL 2' DIA..
RISER PIPE

TOP OF WELL SCREEN

•BOREHOLE DIAMETER = 8'

MORIE SILICA (1/8'-1/4') FILTER SAND

TYPE 304 STAINLESS STEEL 2" DIA.,
0.01' SLOTTED WELL SCREEN

ELEV. = 664.8'

BOTTOM OF WELL SCREEN

THREADED END PLUG

BOTTOM OF FILTER SAND

ELEV. = 644.8'

ELEV. = 643.J

NOTE: WATER LEVEL MEASURED 11/24/98.

END OF BORING ELEV = 643.1'
SPD q:/qeo/7047/o2-2/p-9.dwg Iwb 12-1-98



'ATRICK
ETJGIIMEERirJB INC.

PIEZOMETER
INSTALLATION REPORT

WELL NO.: P-10

PROJ. NO.: 7047.A2-2

PROJECT: LEACHATE ELEVATION & CHARACTERIZATION

LOCATION: PAXTON II LANDFILL- CHICAGO. IL

CLIENT: ILLINOIS ENVIRONMENTAL PROTECTION AGENCY

ENGINEER/GEOLOGIST: SEAN PETERS

DRILLER: PATRICK DRILLING INC./TED ZWOLINSKI

BORING NO.: P-10B
LOCATION: NI1827725.12

E1 192426.46
INSTALLATION DATE: 10/29/98
WEATHER: CLOUDY. DRIZZLE

5CTF

CAP

GROUND ELEVATION = 717.8'

O
C/)

o

O
~z_

in
~z.
o
H;

O
~z.
o
o

o
in

GRAY SILTY CLAY
(CL)

ELEV. = 716.8'

DARK GRAY SILTY SAND
(SM)

ELEV. = 715.3'

LANDFILL REFUSE
(FILL)

636.9'

TOP OF RISER PIPE ELEV.= 720.80'

ENVIROPLUG BENTONITE GROUT
30% SOLIDS

ELEV. = 684.6'

TYPE 304 STAINLESS STEEL 2' DIA.,
RISER PIPE

TOP OF WELL SCREEN

•BOREHOLE DIAMETER = 8'

•MORIE SILICA (1/8'-1/4-) FILTER SAND

TYPE 304 STAINLESS STEEL 2" DIA.,
0.01' SLOTTED WELL SCREEN

ELEV. = 655.8'

BOTTOM OF WELL SCREEN
THREADED END PLUG

•BOTTOM OF FILTER SAND

ELEV. = 635.8'

ELEV. = 635.5'

NOTE: WATER LEVEL ESTIMATED 10/30/98 USING
STAINLESS STEEL BAILER.

ENC OF BORING ELEV = 635.5'
SPD g:/gec/7047/o2-2/p-10.dwg Iwb 12-1-98
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PIEZOMETER
INSTALLATION REPORT

WELL NO.: P-11
PROJ. NO.: 7047.A2-2

PROJECT: LEACHATE ELEVATION & CHARACTERIZATION

LOCATION: PAXTON II LANDFILL- CHICAGO. IL

CLIENT: ILLINOIS ENVIRONMENTAL PROTECTION AGENCY

ENGINEER/GEOLOGIST: SEAN PETERS

DRILLER: PATRICK DRILLING INC./TED ZWOLINSKI

BORING NO.: P-1 1
LOCATION: N182787Q.65

E1 192425.62
INSTALLATION DATE: 10/22/98

WEATHER: M. SUNNY. SOT

CAP

GROUND ELEVATION = 746.0'

TOP OF RISER PIPE

bJ
_J

O
in
O

o

o

o
o

o
CO

BROWN TO GRAY SILT

(ML)

ELEV. = 744.5'

ELEV.= 749.08'

LANDFILL REFUSE

(FILL)

648.9'

-ENVIROPLUG BENTONITE GROUT
30% SOLIDS

TOP OF FILTER SAND

TYPE 304 STAINLESS STEEL 2" DIA.,
RISER PIPE

•BOREHOLE DIAMETER = 8"

-MORIE SILICA (1/8'-1/4") FILTER SAND

ELEV. = 694.T

TOP OF WELL SCREEN

TYPE 304 STAINLESS STEEL 2" DIA.,
0.0 T SLOTTED WELL SCREEN

ELEV. = 649.1'

BOTTOM OF WELL SCREEN

•BOTTOM OF FILTER SAND

ELEV. = 644. T

ELEV. = 644. V

NOTE: WATER LEVEL ESTIMATED 10/30/98 USING
STAINLESS STEEL BAILER.

END OF BORING ELEV = 644.1'

g:/geo/7047/o2-2/p-11.dwq twb 12-1-98



EIMGIIMEEFtllMO IMC.

PIEZOMETER
INSTALLATION REPORT

WELL NO.: P-12
PROJ. NO.: 7047.A2-2

PROJECT: LEACHATE ELEVATION & CHARACTERIZATION

LOCATION: PAXTON II LANDFILL- CHICAGO. IL

CLIENT: ILLINOIS ENVIRONMENTAL PROTECTION AGENCY

ENGINEER/GEOLOGIST: TERRY BENT

BORING NO.: P-12
LOCATION: N18281 19.48

DRILLER: PATRICK DRILLING INC./TED ZWOLIN5KI

E1192439.04
INSTALLATION DATE: 1 1/4/98_

WEATHER: CLOUDY. WINDY

40'F

U
(.n

O

O

:z
o
i—
O

ao

oi/i

CAP

GROUND ELEVATION = 715.8'

BROWN TO GRAY SILTY CLAY

(CL)

ELEV. = 714.3'

LANDFILL REFUSE
(FILL)

DRY

TOP OF RISER PIPE

ENVIROPLUG BENTONITE CHIPS

ELEV.= 718.67'

TOP OF FILTER SAND

TYPE 304 STAINLESS STEEL 2' DIA.,
RISER PIPE

ELEV. = 694.8'

TOP OF WELL SCREEN

•BOREHOLE DIAMETER = 8'

-MORIE SILICA (1/8'-1/4-) FILTER SAND

TYPE 304 STAINLESS STEEL 2' DIA.,
0.0T SLOTTED WELL SCREEN

ELEV. = 663.7'

BOTTOM OF WELL SCREEN

THREADED END PLUG

-BOTTOM OF FILTER SAND

ELEV. = 643.7'

ELEV. = 643.4'

NOTE: WATER LEVEL MEASURED 11/24/98.

END OF BORING ELEV = 643.4'
g:/geo/7047/o2-2/p-12.dwg twb 12-1-98



ENGINEERING INC.

PIEZOMETER
INSTALLATION REPORT

WELL NO.: P-13

PROJ. NO.: 7047.A2-2

PROJECT: LEACHATE ELEVATION & CHARACTERIZATION

LOCATION: PAXTON II LANDFILL- CHICAGO. IL

CLIENT: ILLINOIS ENVIRONMENTAL PROTECTION AGENCY

ENGINEER/GEOLOGIST: _IERRY_BENT

DRILLER: PATRICK DRILLING INC./TED ZWOLINSKI

BORING NO.: P-13B

LOCATION: N1828293.90

E1 192459.58

INSTALLATION DATE: 1 1/1 1/98

WEATHER: PTLY CLOUDY. 45'F

VERY WINDY

CAP

GROUND ELEVATION = 672.7'

O
CO

O

O
z:

LO

O

O

O
O

O
CO

TOP OF RISER PIPE

BROWN SILTY CLAY
(CL)

ELEV. = 669.7'

ELEV.= 675.20'

ENVIROPLUG BENTONITE CHIPS

TOP OF FILTER SAND
ELEV. = 660.6'

LANDFILL REFUSE
(FILL)

DRY

TYPE 304 STAINLESS STEEL 2' DIA..
RISER PIPE

TOP OF WELL SCREEN

•BOREHOLE DIAMETER = 8*

-FILTERSIL SILICA (1/8*-1/4') FILTER SAND

TYPE 304 STAINLESS STEEL 2' DIA.,
0.01' SLOTTED WELL SCREEN

ELEV. = 640.2'

BOTTOM OF WELL SCREEN

-BOTTOM OF FILTER SAND

ELEV.

ELEV.

= 630.2'

= 630.2'

NOTE: WATER LEVEL MEASURED 11/24/98.

END OF BORING ELEV = 630.2'
SPD g:/qeo/7047/o2-2/p-13.dwg twb 12-1-98
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Photo No. 1 -Oc tobe r 23, 199S
Schedule 40, 2" D i a m e t e r P\ ( \ \e l l Screen Placed I ) o \ \ n Borehole P-l 1

P h o t o No. 2 - October 23, 199S
Schedu le 40, 2" l ) i ; i i n e t e i P\'C Well Screen Placed Down Borehole P-l 1



Photo No. 3 - October 22, 199S
I ) r i l l i n » Borehole P - l l ( L o o k i n g K; i s t )

Pho to No. -4 - October 2(>, 199S
(,;is \ e n t i n " From Borehole P-10 (Looking Nor t l i )
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ENGINEERING INC.

Memorandum

TO: Project File

FROM: Sean Peters

DATE: 11/16/98

SUB JECT: Site Conditions and the Applicability of Level C PPE

The purpose of this memorandum is to summarize the site conditions encountered and the
applicability of Level C PPE currently implemented at the site. Terry Bent described smelling a
landfill odor through the full face respirators on 11/13/98 while attempting to collect leachate
levels from the recently installed piezometers. These piezometers were visibly venting gas and
the actions of taking liquid level readings required the face area to be directly over the well
casing. The MSA cartridge filter is manufactured to filter the following: organic vapors, sulfur
dioxide, chlorine, hydrogen chloride, chloride dioxide, hydrogen sulfide, hydrogen fluoride,
ammonia, methylamine, formaldehyde, asbestos, pesticides, paints, lacquers, and enamels.

In addition, the drillers indicated on 11/5/98 that they detected a landfill odor through their
masks when constructing piezometer P-8. This happened only after the borehole (with the
hollow stem augers downhole) had been left overnight prior to constructing the well. Generally,
these conditions were not encountered during previous or subsequent borings (except piezometer
P-10).

A determination should be made as to the applicablity of Level C PPE while performing
additional field activities at the site.

Ref:sp\p\7047a2-2\ppe-memo.doc
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IEPA - PAXTON II LANDFILL
LEACHATE LEVELS

Leachate Manholes

Description

MH-1
MH-2
MH-3
MH-4
MH-5

MH-6

MH-7
MH-8
MH-9
MH-10

MH-1T
MH-12
MH-1 3
MH-1 4

MH-15
MH-16
MH-17
MH-1 8

Top of Manhole
Elevation (ft.)

591.42
592.58
602.94
604.71
606.96

605.95

598.78
600.11
602.48
601.82

603.14
602.97
612.47
606.81

609.67
606.91
605.80
602.90

May 29, 1998
Depth to

Liquid (ft.)
3.6
4.6
5.2
6.8
5.6

9.8

5.3
4.6
6.3
5.7

4.0
4.3
13.6
8.9

12.2 .
9.9
8.2

11.3

Leachate
Level (ft.)

587.9
588.0
597.8
597.9
601.4

596.2 '

593.5 '
595.5
596.2
596.1

599.1 2

598.7
598.8
598.0

597.4
597.0
597.6
591.6

November 17, 1998
Depth to

Liquid (ft.)
6.3
7.1
7.7
9.5
6.4

7.8

9.8
5.2
6.4
5.7

4.0
7.2
14.0
8.6

12.2
9.7
8.0
8.4

Leachate
Level (ft.)

585.2
585.5
595.3
595.3
600.6

598.1 '

589.0 '
594.9
596.1
596.1

599.1 2

595.8
598.5
598.2

597.5 3

597.2
597.8
594.5

November 24, 1998
Depth to

Liquid (ft.)
3.9
5.3
8.5
9.3
6.5

0.0

9.8
5.1
6.4
5.7

4.0
7.1
14.3
8.7

12.1
9.9
8.2
8.6

Leachate
Level (ft.)

587.5
587.3
594.5
595.4
600.5

606.0

589.0
595.1
596.1
596.1

599.1 2

595.9
598.2
598.1

597.6 3

597.1
597.7
594.4

Notes:
1. Leachate was bubbling in the manhole.

Unable to obtain leachate level due to obstruction in peizometer or manhole.
Free product observed on the water level indicator.
At the date of measurement, the well has not been developed.
Liquid level estimated.

NT Leachate level not taken due to inhalation hazard.

SP p:\7047\a2-2\leach-levels.xls sheet 1, 12/4/98



IEPA - PAXTON II LANDFILL
LEACHATE LEVELS

Peizometers

Description

P-l
P-2
P-3
P-4
P-5
P-6
P-7
P-8
P-9

P-10

P-ll
P-12
P-13

Bottom of
Screen

Elevation
(ft.)

580.5
632.5
676.3
691.5
644.5
634.6
595.2
645.0
644.8

635.8

644.1
643.7
630.2

Top of
Casing

Elevation
(ft.)

605.46
677.54
716.28
736.63
704.48
679.64
625.16
675.02
709.79

720.80

749.08
718.67
675.20

November 17, 1998

Depth to
Water (ft.)

12.4
NT
NT
NT
NT
NT
NT
NT
NT

NT

NT
NT
NT

Leachate
Level (ft.)

593.1
NT
NT
NT
NT
NT
NT
NT
NT

NT

NT
NT
NT

November 24, 1998

Depth to
Water (ft.)

12.03
44.55
36.50
37.80
60.10
44.83
27.45
29.92
65.18

2

2

75.30
45.00

Leachate
Level

593.4
633.0
679.8
698.8
644.4
634.8
597.7
645.1
644.6

2

2

643.4
630.2

Notes:
1. Leachate was bubbling in the manhole.

Unable to obtain leachate level due to obstruction in peizometer or manhole.
Free product observed on the water level indicator.
At the date of measurement, the well has not been developed.
Liquid level estimated.

NT Leachate level not taken due to inhalation hazard.

SP p:\7047\a2-2\leach-levels sheet2, 12/4/98



IEPA - PAXTON II LANDFILL
LEACHATE LEVELS

Sideliner Probes

Description

SL-4
SL-8

SL-1 1
SL-16

SL-23

SL-26

Top of Casing
Elevation (ft.)

595.87
598.35
594.51
602.81

605.20

596.77

November 17, 1998

Depth to Liquid (ft.)

-
9.7
9.3
6.6

11.74

6.8 4

Leachate Level (ft.)

-
588.7
585.2
596.2

593.5

590.0

Notes:
1. Leachate was bubbling in the manhole.
2. Unable to obtain leachate level due to obstruction in peizometer or manhole.
3. Free product observed on the water level indicator.
4. At the date of measurement, the well has not been developed.
5. Liquid level estimated.
NT Leachate level not taken due to inhalation hazard.

SP p:\7047>a2-2\leach-levels sheets, 12/4/98
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ENGINEERING INC. Environmental
Planning
Architecture

December 4, 1998 Design/Build
Surveying

Mr. Stan Komperda
Illinois Environmental Protection Agency
Bureau of Land
1001 North Grand Avenue East
Springfield, IL 62702

Subject: Paxton Landfill Cover Thickness and Characteristics Study
Final Results and Recommendations

Reference: PEI Project No. 7047.A1-2

Dear Mr. Komperda:

The purpose of this letter is to provide you with the results of the Cover Thickness and
Characteristics Study (Study) at the Paxton Landfill, as well as recommendations on how to
complete the final cover on the site. The Study consisted of: 1) surveying 70 cover probe
locations onto a 200-foot grid; 2) determining cover thickness by using a drill rig or 2-inch hand
auger; 3) collecting soil samples for laboratory testing; and 4) interpreting test data to determine
the condition of the existing cover. The cover probe locations are illustrated in Figure 1,
Attachment A.

This letter provides a summary of the laboratory testing, study results, conclusions and
recommendations.

LABORATORY TESTING
The fieldwork was completed the week ending May 22, 1998 and the selected soil samples were
tested in the Patrick Engineering Laboratory located in Lisle, Illinois. A total of 60 soil samples
were selected for sieve/hydrometer analysis and a total of 22 thin-walled tube (Shelby tube)
samples were also collected from select locations with a minimum of 2.0 feet of low
permeability material. Nine (9) Shelby tube samples were then selected from samples that had a
minimum of 2.0 feet of cover for triaxial permeability and Atterberg limit testing in order to
determine if the existing cover is a suitable low permeability cover.

RESULTS
The results of the Study, including cover thickness, soil type, and permeability, are summarized
in the following subsections.

Cover Thickness. Results of the Study indicate the existing cover thickness ranges typically
from 0.5 feet to 2.5 feet at the top of the landfill (higher near the haul roads) and the slope cover
thickness ranges from 1.0 feet to 9.0 feet. The interpreted cover thickness is illustrated in the
isopach map provided in Figure 1, Attachment A. Preliminary calculations estimate that

300 West Edwards St., Suite 200 • Springfield, IL 62704-1907 Tel: (217) 525-7050 • Fax:(217)525-7053

Printed on recycled p*per



Mr. Stan Komperda, IEPA
December 4, 1998

Page 2 of 3

approximately 19 acres of the 49-acre landfill have a cover thickness less than 2.0 feet. A
summary of cover thickness and cover composition is provided in Table 1, Attachment B.

Soil Type. The soil type was determined by visual classification and by Atterberg Limit tests
performed on nine (9) select samples. The results from the Atterberg Limit tests resulted in a CL
classification for all nine (9) samples tested. However, visual classification of the soils
encountered in cover probes CP-12, CP-15, CP-28, CP-31, CP-41, CP-44, CP-57, CP-59, CP-60,
CP-61, CP-63 and CP-69 determined that the soils were not consistent with the CL classification.
Additional Atterburg Limit tests should be performed in order to verify the visual soil
classification of the logs soils at these locations. A summary of the cover thickness and
composition and the results of the Atterberg Limits tests performed to date are provided in
Attachment B, Table 1 and Table 2, respectively. A copy of the laboratory Atterburg Limit
calculation sheets is provided in Attachment C.

Permeability. Triaxial permeability tests were performed on a total of nine (9) samples and the
results were compared with a maximum hydraulic conductivity of 1 .OE-07 cm/sec. The triaxial
permeability tests for all but one sample had results that met or exceeded the maximum hydraulic
conductivity requirement of 1.OE-07 cm/sec. The sample that did not pass had a value of 1.5E-
07 cm/sec. A summary of the triaxial permeability tests is provided in Table 2, Attachment B
and the laboratory hydraulic conductivity calculation sheets are provided in Attachment C.

SUMMARY OF STUDY TEST RESULTS

Test

Cover Thickness

Soil Type

(from Atterburg Limits)

Permeability

No. of
Samples

70

9

9

Test Criteria

Depth > or = 2.0 ft

CL classification

Maximum of

1 .OE-07 cm/sec

% Passing

61%

(3 Oof 49 acres)

100%

89%

Additional Tests
Required

0

12

0

CONCLUSIONS
For the purpose of this study, PEI assumes that the Illinois Environmental Protection Agency
(IEPA) will select Final Cover Profile 1 illustrated in Figure VIII-4 defined in the PEI Work Plan
dated October 1997. The results of this study were prepared assuming this cover option is
selected by the IEPA. Final Cover Profile 1 consists of a minimum of 24 inches of compacted
clay, 6 inches of topsoil, and a vegetative cover. The results of this study were compared to this
profile.

The existing cover was determined to be acceptable if: 1) the thickness of the cover was a
minimum of 2.0 feet and was classified as CL under the Atterberg Limits test; and 2) the
permeability of the cover was no greater than 1.OE-07 cm/sec. Based on the results of the
Atterberg Limits and triaxial permeability tests, all the areas that have cover greater than 2 feet in
thickness will require no corrective measures except for the placement of topsoil to promote
vegetation growth. As stated above, the one sample that did not pass the triaxial permeability



Mr. St<m Komperda, IEPA
December 4, 1998

Page 3 of 3

test had a value of 1.5E-07 cm/sec, which is very close to the acceptable level. Due to the
location of the sample (see Figure 1, Attachment A), the slope of the surface in the area
(approximately 1 to 1), and the thickness of the cover (4.8'), no corrective action will be
necessary in this area outside of placing topsoil. The remainder of the site that has less than 2.0
feet of cover may require the removal of the existing material and the placement of compacted
clay and topsoil layers.

RECOMMENDATIONS
PEI recommends in the areas with fill greater than or equal to 2.0 feet that no additional work be
performed except to add 6 inches of topsoil where required. In the areas that have less than 2.0
feet of cover, PEI recommends that the existing cover be increased to 24 inches of compacted
clay and 6 inches of topsoil. A cost estimate based on this recommendation is displayed below.
It should be noted that the final cover design will be developed and recommended in Phase III
and Phase IV of this project.

COST ESTIMATE FOR FINAL COVER

Work Required

Placement of 1 ft Compacted Clay Layer
Over 19 Acres

Placement of 6 inches of Topsoil, 49 Acres

Placement of Vegetation

Erosion Control, 30 Acres

Miscellaneous. Silt Fencing, Fertilizer, etc.

Quantity

19 AC

39,530 CY

49 AC

145,200 SY

Estimate

Unit Price

$16.00/CY3to
S20.20/CY

S13.00/CY

$1,600/AC

Sl.OO/SY

$100,000

ESTIMATED TOTAL

Total Cost

$490,000 to $895,000

$514,000

$78,000

$145,000

$100,000

$l,327,400to
$1,732,000

Notes:
1 . It is estimated that all of the area having less than 2.0 ft of cover will require 1 foot of clay.
2. No additional cost has been calculated for the removal of any unsuitable material.
3. Material costs based telephone conversation with Mike Swiatowiec, Director of Field Engineering, Land and

La.kes

Please review the enclosed drawings and test data at your earliest convenience and feel free to
contact us at any time with any questions that you may have.

Very truly yours,

PATRICK ENGINEERING I

fphen Van Hook, P.O.
Projeci: Manager

Attachments: As noted ref: \sp\p\7047al-2\coverrpt.doc
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THICKNESS ISOPACH MAP
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SURVEYED TOE OF SLOPE
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CP-61 COVER PROBE LOCATION
WITH SOIL COVER

•5 THICKNESS IN FEET.
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" 4.0 SHELBY TUBES TAKEN
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MANHOLE
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SPD Q:/aco/7047/Ql-02/fig-Hc2.dwq twb 11/24/98

ESTIMATED BOUNDARY
v—•-—- OF MINIMUM FINAL

; .::•:;.;:::•::. COVER THICKNESS
(2.0 FEET COVER
THICKNESS CONTOUR).
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60' NOTES:
1. CONTOUR MAP BASED ON

AERIAL SURVEY CONDUCTED
BY SIDWELL (11/9/91).
EXISTING TOPOGRAPHY MAY
DIFFER FROM THOSE SHOWN.
CONTOURS ARE FOR
ILLUSTRATION PURPOSES ONLY.

2. INTERPRETED SOIL COVER
THICKNESS CONTOURS WERE
GENERATED USING SURFER
COMPUTER SOFTWARE.

CONTOUR INTERVAL 2 FT.

DATE OF PHOTOGRAPHY: 11-09-91

SiDWELL COMPANY JOB NO. T92-003

COFTWGHT 1998

THE SIDWELL COMPANY
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WEST CHICAGO. IL 60185
(630) 231-0206
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ATTACHMENT B

TABLES 1 AND 2



TABLE 1. COVER THICKNESS AND COMPOSITION AT GRID POINTS
PAXTON II LANDFILL
CHICAGO, ILLINOIS

Grid
Point

Total Cover
Thickness (ft)

Cover Composition ,
(Depth, in feet)

Grid
Point

Total Cover
Thickness (ft)

Cover Composition ,
(Depth, in feet)

CP-01 CL (0-3), ML (3-9) CP-36 CL (0-5)
CP-02 CL (0-2.5), ML (2.5-5) CP-37 2.5 CL (0-2.5)
CP-03 4.8 CL (0-2), ML (2-4.8) CP-38 CL(O-l)
CP-04 4.7 CL (0-1.5), ML (1.5-4.7) CP-39 SM(O-l)
CP-05 4.8 CL (0-1), ML (1-4.8) CP-40 ML (0-2), CL (2-4)
CP-06 CL (0-2)
CP-07 1.8 CL(0-1.8) CP-42 CL (0-2) ML (2-4)
CP-08
CP-09
CP-10
CP-11

CP-13

2.3 CL (0-2.3) CP-43 CL (0-4)
CL (0-2)
CL (0-2)
ML (0-1)

CP-47 ML (0-1)
5.5 CL (0-5.5) CP-48 CL(O-l)

CP-14 3.5 CL(0-3.5) CP-49 2.5 CL (0-2.5)
CP-50 4.5 CL (0-4.5)

CP-16 0.5 ML (0-0.5) CP-51 ML(0-l),CL(l-4)
CP-17 CL(O-l) CP-52 2.3 ML (0-1), CL (1-2.3)
CP-18 2.5 CL (0-2.5) CP-53 2.5 CL (0-2.5)
CP-19 CL(O-l) CP-54 ML (0-1)
CP-20 8.5 CL (0-3), ML (3-8.5) CP-55 0.5 ML (0-0.5)
CP-21 CL (0-3) CP-56 2.5 CL (0-2.5)

MLJO-1),CL (1-3.5)

MMPI

Note:

1. Unified Soil Classification System (USCS), visually classified in the boring logs:
CL = Clayey soil
ML = Silty soil
SC = Clayey Sand soil
SM = Silty Sand soil

2. Highlighted cells represent over probe locations in which additional Atterburg Limits tests are recommended.

ref:sp\p\7M7.A 1 -2\Table 1 .doc



Table 2:
Permeability and Atterberg Limit Summary
on Selected Borings

NGINEERING INC.

Boring No Location Cover
CP-03 N 7,684.0 El,311.7 4.8'
CP-05 N 8,075.1 E 1,227.4 4.8'
CP-10 N 7,726.2 E 1,507.1 2.0'
CP-25 N 7,810.4 E 1,898.0 2.5'
CP-30 N 7,461.6 E 2,177.7 2.5'
CP-37 N 8,285.7 E 2,204.9 2.5'
CP-53 N 8,174.4 E 2,638.0 2.5'
CP-58 N 7,300.0 E 2,826.3 3.5'
CP-70 N 7,843.4 £3,000.9 4.0'

USCS Class Permeability fern/sec)
CL
CL
CL
CL
CL
CL
CL
CL
CL

1.9E-08
1.5E-07
6.8E-08
6.3E-08
2.3E-08
5.6E-08
5.2E-09
8.1E-08
l.OE-07

ref: \sp\p\7047.il-2\testsum.xls



ATTACHMENT C

LABORATORY CALCULATION SHEETS



EI\IC5IIM1=EF3II\1C5 I IMC.

ATTERBERG LIMITS
Project: Cover Thickness & Characteristics Date: 6/23/98
Location:
Client: Illinois EPA Division of Land Pollution Boring No: CP-03

Depth: 0.0-2.0'
Job No: 7047.A1-2
Sample No: ST-1 USCS Class CL
Sample Description: Dark Gray Silty Clay

Plasticity Index: = 14 Liquid Limit: = 32 Plastic Limit: = 18

10 No. of Blows: (N) ^
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ENGINEERING INC.

Project No.: 7047.A1-2
Boring No.: CP-05

Sample No.:
Sample Description: Brown Silty Clay

Tech: GM
Date: 9/14/98

Atterberg Limits
Number Of Blows
Tare Number
Wt. of tare (g)
Wt. of wet soil&tare
Wt. of dry soil&tare
Moisture Content %
One Point LL
Avg.:

11
23

1.58
9.02
7.02
36.8
33.3

36
67

1.59
11.52
9.02
33.6
35.1

22
17

1.56
10.19
8.11
31.8
31.3

32
38

1.59
10.92
8.74
30.5
31.4

#DIV/0!
#DIV/0!

LL=
PL=
Pl=

uses
CLASS

32
19
13

CL

Liquid Limit
10 Number of Blows 10°

"VI
Ofi C

•^1 -

"^1 5 •

V> -

32.5
00 j

5P ^
O *W? -I
S 34^

34.5
*w -

1R ^ -
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*^R ^ -

37 -

X
/

X
V

X
X

X

: X
* JXA
X !

X '
1
1
1
1
1
1
J

A/
/

•

Plastic Limit
Tare Number
Tare Weight (g)
Wt. of wet soil&tare
Wt. of dry soil&tare
Moisture Content %

46
1.59
2.99
2.77
18.6

217
1.56
3.58
3.24
20.2

89
1.51
3.2

2.97
15.8 #DIV/0! #DIV/0! #DIV/0! #DIV/0!

Avg:



ENGINEERING INC.

Project No.: 7047.A1-2
Boring No.: CP-10

Sample No.:
Sample Description: Gray Silty Clay

Tech: GM
Date: 9/14/98

Atterberg Limits
Number Of Blows
Tare Number
Wt. of tare (g)
Wt. of wet soil&tare
Wt. of dry soil&tare
Moisture Content %
One Point LL
Avg.:

24
18

1.55
10.73
8.54
31.3
31.1

27

74
1.57

10.83
8.56
32.5
32.8

39
13

1.57
10.19
8.23
29.4

31

11
91
1.5

11.1
8.66
34.1
30.9

#DIV/0!
#DIV/0!

LL=
PL=
Pl=

uses
CLASS

31
18
13

CL

Liquid Limit
10 Number of Blows 1°0
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04 C31.5
O oo

5 325

33
00 C

Id

'^d ̂  -
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/
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i
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/

4
/

/•

Plastic Limit
Tare Number
Tare Weight (g)
Wt. of wet soil&tare
Wt. of dry soil&tare
Moisture Content %

21F
1.58
3.4

3.14
16.7

14
1.55
3.39
3.1

18.7

98
1.57
2.96
2.75
17.8 #DIV/0! #DIV/0! #DIV/0! #DIV/0!

Avg:



EIMGIIMEERIIMG I IMC.

ATTERBERG LIMITS
Project: Cover Thickness & Characteristics Date: 6/23/98
Location:
Client: Illinois EPA Division of Land Pollution Boring No: CP-25

Depth: 0.0-2.0'
Job No: 7047.A1-2
Sample No: ST-1 USCS Class CL
Sample Description: Gray Clayey Silt

Plasticity Index: = 20 Liquid Limit: = 38 Plastic Limit: =18

10 No. of Blows: (N) ^
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•IMC5IIMEEF3IIMCB IIMO.

ATTERBERG LIMITS
Project:
Location:
Client:

Cover Thickness & Characteristics

Illinois EPA Division of Land Pollution

Date: 6/23/98

Job No: 7047.A1-2
Sample No: ST-1
Sample Description: Black and Gray Silty Clay

Boring No: CP-30
Depth: 0.0-2.01

USCS Class CL

Plasticity Index: = 12 Liquid Limit: = 27 Plastic Limit: = 15

10

28.5

No. of Blows: (N)
100

25



•F3IIMC5 IISIC.

ATTERBERG LIMITS
Project: Cover Thickness & Characteristics
Location: n/a
Client: Illinois EPA Division of Land Pollution

Job No: 7047.A1-2
Sample No: ST-1
Sample Description: Dk Gray Silty Clay

Date: 6/23/98

Boring No: CP-37
Depth: 0.0-2.0'

USCS Class CL

L Plasticity Index: = 16 Liquid Limit: = 33 Plastic Limit: = 17

10
31.5

35.5

No. of Blows: (N)
100



•IMBIIMEEFMIMG I IMC.

ATTERBERG LIMITS
Project: Cover Thickness & Characteristics
Location:
Client: Illinois EPA Division of Land Pollution

Job No: 7047.A1-2
Sample No: ST-1
Sample Description: Dark Gray Clayey Silt

Date: 6/23/98

Boring No: CP-53
Depth: 0.0-2.0'

USCS Class CL

Plasticity Index: = 18 Liquid Limit: = 36 Plastic Limit: = 18

1C)
34 +-

35 -

36

r 37 -

o
0

£
3 38in
'o

39 --

40 --

41 -L

No. of Blows: (N)
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:i\JICBIIMEEI=3ll\ICB I IMG.

ATTERBERG LIMITS
Project: Cover Thickness & Characteristics Date: 6/23/98
Location:
Client: Illinois EPA Division of Land Pollution Boring No: CP-58

Depth: 0.0-2.0'
Job No: 7047.A1-2
Sample No: ST-1 USCS Class CL
Sample Description: Dark Gray and Black Silty Clay

| Plast city Index: = 19 Liquid Limit: = 39 Plastic Limit: = 20
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ENGINEERING INC.

Project No.: 7047.A1-2 Tech: GM
Boring No.: CP-70 Date: 9/14/98

Sample No.:
Sample Description: Dark Gray and Brown Silty Clay

Atterberg Limits
Number Of Blows
Tare Number
Wt. of tare (g)
Wt. of wet soil&tare
Wt. of dry soil&tare
Moisture Content %
One Point LL
Avg.:

26
39

1.53
9.61
7.67
31.6
31.7

36
82

1.59
11.38

9.1
30.4
31.7

21
28

1.57
10.42
8.31
31.3
30.7

12
9

1.51
10.02
7.88
33.6
30.7

#DIV/0!
#DIV/0!

LL=
PL=
Pl=

uses
CLASS

31
16
15

CL

Liquid Limit
1° Number of Blows 100

on

'Vi ^ -

"^1

01 C

O° "& -

oo c .

00

oo c

f\A

/
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X

X

1

j

• •/
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1

1

!

xM
s

Plastic Limit
Tare Number
Tare Weight (g)
Wt. of wet soil&tare
Wt. of dry Jioil&tare
Moisture Content %

31
1.58
2.96
2.79

14

25
1.61
3.3

3.07
15.8

80
1.59
3.15
2.93
16.4 #DIV/0! #DIV/0! #DIV/0! #DIV/0!

Avg:



Hydraulic Conductivity - Calculation Sheet

Job No.
Boring Number:
Sample No.
Description:

Tare no.
Tarewt. (g)
Wt. wet soil & tare (g)
Wt. dry soil & tare (g)
Moisture; Content (%)

Diameter (cm)
Height (cm)
Volume (cm3)
Wet Wt. (g)
Dry Density (pcf)

B-Value after saturation

7047. A1-2
CP-03
ST-1/0.0-2.01

Dark Gray Silty Clay

Tech. -
Check
Date-

MS
MKA
06/23/98

Initial WC%
152

21.40
122.61
110.49
13.60

7.31
14.34
601.8

1319.39
120.4

0.98

Final WC%

ERR

Dimensional Change During Consolidation (assuming isotropic consolidation)
Manom. Chg., 3/8" dia. (in)= Top:0.2
Volume change (cm3):
Consolidated volume (cm3):
Dry weight of sample (g):
% change each dimension / 100:
Consolidated diameter (cm):
Consolidated height (cm):
Consolidated area (cm2):
Consolidated dry density (pcf):

Note -0.305 CaSO4 solution used as permeant
TRIAL 1

Cell pressure (psi): 87.7
Top pressure (psi): 78.8
Bottom pressure (psi): 80.6
Gradient 9
Confining Pressure (psi): 8.00
Date initial reading: 06/17/98
Time initial reading: 08:45 AM
Date final reading: 06/19/98
Time final reading: 08:30 AM
Initial man. rdg. (in) Top= 61.85

Bottom= 62.85
Final man. rdg. (in) Top= 62.4

Bottom= 62.25
Chg. Top (in.) 0.55
Chg. Bottom (in.) 0.6
Chg. Time (hrs.) 47.72
Top "K" value (cm/sec) = 1.7E-08
Bottom "K" value (cm/sec) = 1 .8E-08

HYDRAULIC CONDUCTIVITY (CM/SEC.) = 1 .9E-08

Bottom:0.3
0.9

600.9
1161.39
0.00050

7.31 2.88 in.
14.33 5.64 in.
41.9 6.50 in2

120.6

TRIAL 2 TRIAL 3 TRIAL 4
87.4 87.4
78.8 78.8
80.4 80.4

8 8 0
7.80 7.80 0.00

06/18/98 06/17/98
12:27 PM 08:45 AM
06/22/98 06/22/98

09:19 AM 09:19 AM
62.2 61.85

62.45 62.85
63.35 63.35
61.45 61.45

1.15 1.5 0
1 1.4 0

92.87 120.57 0.00
2.0E-08 2.0E-08 ERR
1.8E-08 1.9E-08 ERR

Conf. Pres. (psi) = 7.8

CP3PERM.WK4 PATRICK ENGINEERING INC.



Hydraulic Conductivity - Calculation Sheet

Job No.
Boring Number:
Sample No.
Description:

Tare no
Tare wt. (g)
Wt. wet soil & tare (g)
Wt. dry soil & tare (g)
Moisture Content (%)

Diameter (cm)
Height (cm)
Volume (cm3)
Wet Wt. (g)
Dry Density (pcf)

B-Value after saturation

7047.A1-2
CP-05

Brown Clayey Silt

Initial WC%
118

21.64
126.54
117.31

9.65

7.28
5.14

214.0
395.00

105.1

1.00

Tech. -
Check•
Date -

MS
MKA
09/02/98

Final WC%

ERR

Dimensional Change During Consolidation (assuming isotropic consolidation)
Manom Chg., 3/8" dia. (in)=
Volume change (cm3):
Consolidated volume (cm3):
Dry weight of sample (g):
% change each dimension / 100:
Consolidated diameter (cm):
Consolidated height (cm):
Consolidated area (cm2):
Consolidated dry density (pcf):

Note - C.005 CaSO4 solution used as permeant

Top: 1.36
5.8

208.1
360.24

0.00905
7.21
5.09
40.9

108.0

Bottom: 1.85

2.84 in.
2.01 in.
6.34 in2

TRIAL 1 TRIAL 2 TRIALS TRIAL 4
Cell pressure (psi):
Top pressure (psi):
Bottom pressure (psi):
Gradient:
Confining Pressure (psi):
Date initial reading:
Time initial reading:
Date final reading:
Time final reading:
Initial man. rdg. (in) Top=

Bottom=
Final man. rdg. (in) Top=

Bottom=
Chg. Top (in.)
Chg. Bottom (in.)
Chg. Time (hrs.)
Top "K" value (cm/sec) =
Bottom "K" value (cm/sec) =

48 48.2
39 39.4

40.9 40.6
26 17

8.05 8.20

48.2
39.4
40.6

17 0
8.20 0.00

09/01/98 09/01/98 09/01/98
09:12 AM 12:41 PM 09:12 AM
09/01/98 09/02/98 09/02/98

05:30 PM 09:07 AM 09:07 AM
65.4 66.2

65.15 64.5
67.2 70.05

63.75 61.4
1.8 3.85
1.4 3.1

8.54 20.43
1.1E-07 1.5E-07
8.2E-08 1.2E-07

[HYDRAULIC CONDUCTIVITY (CM/SEC.) = LSE-O? conf. Pres.

65.4
65.15
70.05
61.4
4.65 0
3.75 0

23.92 0.00
I.5E-07 ERR
1.2E-07 ERR

(psi) = 8.2

CP05PERM.WK4 PATRICK ENGINEERING INC.



Hydraulic Conductivity - Calculation Sheet

Job No.
Boring Number:
Sample IMo.
Description:

Tare no.
Tarewt. (g)
Wt. wet soil & tare (g)
Wt. dry soil & tare (g)
Moisture; Content (%)

Diameter (cm)
Height (cm)
Volume (cm3)
Wet Wt. (g)
Dry Density (pcf)

B-Value after saturation

7047. A1-2
CP-10

Dark Gray Silty Clay

Tech. -
Check
Date -

MS
MKA
09/04/98

lnitialWC%
118

21.65
111.06
102.13

11.10

7.17
4.07

164.3
347.60

118.8

1.00

Final WC%

ERR

Dimensional Change During Consolidation (assuming isotropic consolidation)
Manom. Chg., 3/8" dia. (in)=
Volume change (cm3):
Consolidated volume (cm3):
Dry weight of sample (g):
% change each dimension / 100:
Consolidated diameter (cm):
Consolidated height (cm):
Consolidated area (cm2):
Consolidated dry density (pcf):

Note - 0.005 CaSO4 solution used as permeant

Cell pressure (psi):
Top pressure (psi):
Bottom pressure (psi):
Gradient:
Confining Pressure (psi):
Date initial reading:
Time initial reading:
Date final reading:
Time final reading:
Initial mem. rdg. (in) Top=

Bottom=
Final man. rdg. (in) Top=

Bottom^
Chg. Top (in.)
Chg. Bottom (in.)
Chg. Time (hrs.)
Top "K" value (cm/sec) =
Bottom "K" value (cm/sec) =

Top:0.4
1.5

162.8
312.88

0.00312
7.15
4.06
40.1

119.9

TRIAL 1 TRIAL 2
48.2 48.1
38.9 39.1

41 41.1
36 35

8.25 8.00

Bottom:0.45

2.81 in.
1.60 in.
6.22 in2

TRIALS TRIAL 4
48.1
39.1
41.1

35 0
8.00 0.00

09/04/98 09/04/98 09/04/98
09:09 AM 01:29PM 09:09 AM
09/04/98 09/04/98 09/04/98

01:29 PM 04:50 PM 04:50 PM
61 61.8

72.8 72.1
61.8 62.35
72.1 71.65

0.8 0.55
0.7 0.45

4.33 3.35

61
72.8

62.35
71.65

1.35 0
1.15 0
7.68 0.00

6.8E-08 6.3E-08 6.8E-08 ERR
5.9E-08 5.2E-08

(HYDRAULIC CONDUCTIVITY (CM/SEC.) = 6.8E-08 conf. Pres

5.8E-08 ERR

. (psi) = 8

CP10PERM.WK4 PATRICK ENGINEERING INC.



Hydraulic Conductivity - Calculation Sheet

Job No
Boring Number:
Sample No.
Descrip'tion:

Tare no
Tare wt. (g)
Wt. wet soil & tare (g)
Wt. dry soil Stare (g)
Moisture Content (%)

Diameter (cm)
Height (cm)
Volume (cm3)
WetWt. (g)
Dry Density (pcf)

B-Value after saturation

7047.A1-2
CP-25
ST-1
Grayish Brown Silty Clay

Tech. -
Check•
Date-

MS
MKA
07/06/98

Initial WC%
101

21.39
143.50
127.84
14.71

7.20
9.85

401.0
831.45

112.8

0.98

Final WC%

ERR

Dimensional Change During Consolidation (assuming isotropic consolidation)
Manom. Chg., 3/8" dia. (in)=
Volume change (cm3):
Consolidated volume (cm3):
Dry weight of sample (g):
% change each dimension / 100:
Consolidated diameter (cm):
Consolidated height (cm):
Consolidated area (cm2):
Consolidated dry density (pcf).

Note - 0 005 CaSO4 solution used as permeant

Top: 0.1
1.3

399.8
724.82

0.00105
7.19
9.84
40.6

113.1

Bottom:0.6

2.83 in.
3.87 in.
6.30 in2

TRIAL 1 TRIAL 2 TRIALS TRIAL 4
Cell pressure (psi):
Top pressure (psi):
Bottom pressure (psi):
Gradient:
Confining Pressure (psi):
Date initial reading:
Time initial reading:
Date final reading:
Time final reading:
Initial man. rdg. (in) Top=

Bottom=
Final man. rdg. (in) Top=

Bottom=
Chg. Top (in.)
Chg. Bottom (in.)
Chg. Time (hrs.)
Top "K" value (cm/sec) =
Bottom "K" value (cm/sec) =

77.9 77.7
68.8 68.8
70.5 70.2

12 10
8.25 8.20

777
68.8
70.2

10 0
8.20 0.00

07/02/98 07/02798 07/02/98
09:41 AM 05:01 PM 09:41 AM
07/02/98 07/06/98 07/06/98

05:01 PM 08:25 AM 08:25 AM
56.35 56.9
66.7 66.2
56.9 60.4
66.2 62.2
0.55 3.5
0.5 4

7.33 87.40

56.35
66.7
60.4
62.2
4.05 0

4.5 0
94.73 0.00

8.2E-08 5.3E-08 5.7E-08 ERR
7.4E-08 6.1E-08 (

HYDRAULIC CONDUCTIVITY (CM/SEC.) = 6.3E-08 Conf. Pres.

5.3E-08 ERR

(psi) = 8.2

CP25.WK4 PATRICK ENGINEERING INC.



Hydraulic Conductivity-Calculation Sheet

Job No.
Boring Number:
Sample No.
Description:

Tare no.
Tare wt. (g)
Wt wet soil & tare (g)
Wt. dry soil & tare (g)
Moisture Content (%)

Diameter (cm)
Height (cm)
Volume (cm3)
Wet Wt. (g)
Dry Density (pet)

B-Valuo after saturation

7047. M -2
CP-30
3T-1
Gray and Black Silty Clay

Tech. -
ChecK•
Date -

MS
MKA
06/26/98

Initial WC%
130

2191
115.40
10275
15.65

726
8.92

369.3
786.13
114.9

097

Einal WC%

ERR

Dimensional Change During Consolidation (assuming teotroplc consolidation)
Manom. Chg., 3/8" dia. (in)=
Volume change (cm3):
Consolidated volume (cm3);
Dry weight of sample (g):
% change each dimension / 100.
Consolidated diameter (cm):
Consolidated height (cm):
Consolidated area (cm2):
Consolidated dry density (pcf):

Note - 0.005 CaSO4 solution used as permeant

Cell pressure (psi):
Top pressure (psi):
Bottom pressure (psi):
Gradient:
Confining Pressure (psi):
Date initial reading:
Time initial reading:
Date final reading:
Time final reading:
Initial man. rdg. (In) Top=

Bottom=
Final rr.an. rdg. (in) Top=

Bottom=
Chg. Top (in.)
Chg. Bottom (in.)
Chg. Time(hrs.)
Top "K" value (cm/sec) =
Bottom "K" value (cm/sec) =

Top: 0.5

TRIAL 1
881
79.5
808

10
795

06/25/98
08-52 AM
06/25/98

03:25 PM
594

62.55
59.55
62.4
0.15
0.15
6.55

2.9E-08
2.9E-08

HYDRAULIC CONDUCTIVITY (CM/SEC.) =2.3E-08

1.5
367.7

679.76
0 00139

7.25
8.91
41.3

115.4

TRIAL 2
87.9

79
80.4

11
8.20

06/25/98
12:26 PM
06/26/98

OB'25 AM
5945
625

59.85
62.15

0.4
0.35

19.98
2.4E-08|
2.1E-08

Conf.

Bottom:0.35

2.85 in.
3.51 In.
6.40 in2

TRIAL 3
87.9

79
80.4

11
8.20

06V25/98
08:52 AM
06/26/98

08:25 AM
59.4

62.55
59.85
62.15
0.45
0.4

23.55
2.3E-08|
2.0E-08

Pres. (psi) * 8.2

TRIAL 4

0
0.00

0
0

0.00
ERR
ERR

CP30PRM WK4 PATRICK ENGINEERING INC.



Hydraulic Conductivity - Calculation Sheet

Job No.
Boring Number:
Sample Mo.
Description:

Tare no.
Tare wt. (g)
Wt. wet soil & tare (g)
Wt. dry soil & tare (g)
Moisture Content (%)

Diameter (cm)
Height (cm)
Volume (cm3)
Wet Wt. (g)
Dry Density (pcf)

B-Value after saturation

7047.A1-2
CP-37
ST-1
Dark Gray Silty Clay

Tech. -
Check
Date-

MS
MKA
07/07/98

Initial WC%
105

21.97
188.30
163.93
17.17

7.21
14.24
581.4

1251.41
114.6

0.95

Final WC%

ERR

Dimensional Change During Consolidation (assuming isotropic consolidation)
Manom. Chg., 3/8" dia. (in)= Top:1.5
Volume change (cm3): 3.9
Consolidated volume (cm3): 577.5
Dry weight of sample (g): 1068.06
% change each dimension / 100: 0.00223
Consolidated diameter (cm): 7.19
Consolidated height (cm): 14.21
Consolidated area (cm2): 40.6
Consolidated dry density (pcf): 115.4

Note - 0.005 CaSO4 solution used as permeant
TRIAL 1 TRIAL 2

Cell pressure (psi): 108 107.8
Top pressure (psi): 99 98.9
Bottom pressure (psi): 100.8 100.3
Gradient: 9 7
Confining Pressure (psi): 8.10 8.20
Date initial reading: 06/28/98 07/01/98
Time initial reading: 06:37 PM 08:36 AM
Date final reading: 06/30/98 07/07/98
Time final reading. 03:31 PM 10:10 AM
Initial man. rdg. (in) Top= 66.1 68.2

Bottom= 68.35 66.95
Final man. rdg. (in) Top= 67.65 72.5

Bottom^ 67.3 64
Chg. Top (in.) 1.55 4.3
Chg. Bottom (in.) 1.05 2.95
Chg. Tirre(hrs.) 44.90 145.57
Top "K" value (cm/sec) = 5. 1 E-08 1 5.6E-08
Bottom "K" value (cm/sec) = 3.5E-08 3.9E-08

Bottom:0.65

2.83 in.
5.59 in.
6.30 in2

TRIALS TRIAL 4

0 0
0.00 0.00

0 0
0 0

0.00 0.00
ERR ERR
ERR ERR

HYDRAULIC CONDUCTIVITY (CM/SEC.) = 5.6E-08 Conf. Pres. (psi) = 8.2

CP37.WK4 PATRICK ENGINEERING INC.



Hydraulic Conductivity - Calculation Sheet

Job No.
Boring Number:
Sample No.
Description:

Tare no.
Tare wt. (g)
Wt. wet soil & tare (g)
Wt. dry soil & tare (g)
Moisture Content (%)

Diameter (cm)
Height (cm)
Volume (crr>3)
Wet Wt. (g)
Dry Density (pcf)

B-Value after saturation

7047.A1-2
CP-53
3T-1
Dark Gray Clayey Silt

Tech. -
Check
Date-

MS
MKA
08/11/98

Initial WC%
102

21.92
117.09
105.40
14.00

7.25
10.59
437.2

917.69
114.9

0.97

Final WC%

ERR

Dimensional Change During Consolidation (assuming isotropic consolidation)
Manom. Chg., 3/8" dia. (in)=
Volume change (cm3):
Consolidated volume (cm3):
Dry weight of sample (g):
% change each dimension /100.
Consolidated diameter (cm):
Consolidated height (cm):
Consolidated area (cm2):
Consolidated dry density (pcf).

Top:
0.0

437.2
804.97

0.00000
7.25

10.59
41.3

114.9

Bottom:

2.85 in.
4.17 in.
6.40 in2

Note - 0.005 CaSO4 solution used as permeant

Cell pressure (psi):
Top pressure (psi):
Bottom pressure (psi):
Gradient
Confining Pressure (psi):
Date initial reading:
Time initial reading:
Date final reading:
Time finjil reading:
Initial man. rdg. (in) Top=

Bottom=
Final man. rdg. (in) Top=

Bottom=
Chg. Top (in.)
Chg. Bottom (in.)
Chg. Time (hrs.)
Top "K" value (cm/sec) =
Bottom "K" value (cm/sec) = |

IHYDRALILIC CONDUCTIVITY (CM/SEC.) = 5

TRIAL 1
67.9
58.9
60.9

13
8.00

08/10/98
01:49 PM
08/11/98

08:45 AM
61.5

60.65
61.6

60.55
0.1
0.1

18.93
5.2E-09
5.2E-09 1

2E-09

TRIAL 2

0
0.00

0
0

0.00
ERR
ERR

Conf.

TRIAL 3

0
000

0
0

0.00
ERR
ERR

Pres. (psi) = 8

TRIAL 4

0
0.00

0
0

0.00
ERR
ERR

CP53PEERM.WK4 PATRICK ENGINEERING INC.



Hydraulic Conductivity - Calculation Sheet

Job No.
Boring Number:
Sample No.
Description:

Tare no.
Tarewt. (g)
Wt. wet soil Stare (g)
Wt. dry soil & tare (g)
Moisture Content (%)

Diameter (cm)
Height (cm)
Volume |cm3)
WetWt(g)
Dry Density (pcf)

B-Value after saturation

7047.A1-2
CP-58

Very Dark Gray Silty Clay

Tech. -
Check
Date-

MS
MKA
07/07/98

Initial WC%
114

21.23
87.72
76.84
19.56

7.20
14.64
596.1

1218.17
106.7

0.96

Final WC%

ERR

Dimensional Change During Consolidation (assuming isotropic consolidation)
Manom. Chg., 3/8" dia. (in)= Top:3.4
Volume change (cm3): 10.0
Consolidated volume (cm3): 586.0
Dry weight of sample (g): 1018.84
% change each dimension /100: 0.00561
Consolidated diameter (cm): 7.16
Consolidated height (cm): 14.56
Consolidated area (cm2): 40.3
Consolidated dry density (pcf): 108.5

Bottom:2.15

2.82 in.
5.73 in.
6.24 in2

Note-0.005 CaSO4 solution used as permeant

Cell pressure (psi):
Top pressure (psi):
Bottom pressure (psi):
Gradient.
Confining Pressure (psi):

TRIAL 1 TRIAL 2 TRIAL 3
57.7
48.8
50.7

9 0 0
7.95 0.00 0.00

TRIAL 4

0
0.00

Date initial reading: 07/02/98
Time initial reading: 09:48 AM
Date final reading: 07/02/98
Time final reading: 04:59 PM
Initial man. rdg. (in) Top=

Bottom=
Final man. rdg. (in) Top=

Bottom=
Chg. Top (in.)
Chg. Bottom (in.)
Chg. Time (hrs.)
Top"K" value (cm/sec) =
Bottom "K" value (cm/sec) =

| HYDRAULIC CONDUCTIVITY (CM/SEC.) = 8.1 E-08

60.7
70.15

61.1
69.9

0.4 0 0
0.25 0 0
7.18 0.00 0.00

8.1 E-08 ERR ERR
5.1E-08 ERR ERR

Conf. Pres. (psi) = 7.95

0
0

0.00
ERR
ERR

CP58.WK4 PATRICK ENGINEERING INC.



Hydraulic Conductivity - Calculation Sheet

Job No.
Boring Number:
Sample Mo.
Description:

Tare no.
Tare wt. (g)
Wt. wet soil Stare (g)
Wt. dry E.OJI& tare (g)
Moisture Content (%)

Diameter (cm)
Height (cm)
Volume (cm3)
WetWt. (g)
Dry Density (pcf)

B-Value after saturation

7047.A1-2
CP-70

Dark Gray and Brown Silty Clay

Initial WC% Final WC%
150

21.24
148.49
133.42

13.43

Tech. -
Check -
Date -

MS
MKA
09/14/98

ERR

7.29
5.40

225.4
458.72

112.0

0.96

Dimensional Change During Consolidation (assuming isotropic consolidation)
Manom. Chg., 3/8" dia. (in)=
Volume change (cm3):
Consolidated volume (cm3):
Dry weight of sample (g):
% change each dimension / 100:
Consolidated diameter (cm):
Consolidated height (cm):
Consolidated area (cm2):
Consolidated dry density (pcf):

Note - 0.005 CaSO4 solution used as permeant

Top:0.6
1.6

223.8
404.39

0.00241
7.27
5.39
41.5

112.8

Bottom:0.3

2.86 in.
2.12 in.
6.44 in2

TRIAL 1 TRIAL 2 TRIALS TRIAL 4
Cell pressure (psi):
Top pressure (psi):
Bottom pressure (psi):
Gradient:
Confining Pressure (psi):
Date initial reading:
Time initial reading:
Date final reading:
Time final reading:
Initial man. rdg. (in) Top=

Bottom=
Final man. rdg. (in) Top=

Bottom=
Chg. Top (in.)
Chg. Bottom (in.)
Chg. Time (hrs.)
Top "K" value (cm/sec) =
Bottom "K" value (cm/sec) =

69.6 69.7
59.1 59.2
60.3 60.1

16 12
9.90 10.05

69.7
59.2
60.1

12 0
10.05 0.00

09/11/98 09/12/98 09/11/98
11:23 AM 08:18 PM 11:23 AM
09/12/98 09/14/98 09/14/98

08: 18PM 08:23 AM 08:23 AM
59.35 63
59.3 55.95

63 66.05
55.95 52.95
3.65 3.05
3.35 3

32.92 36.08
9.2E-08 9.3E-08
8.4E-08 9.2E-08

HYDRAULIC CONDUCTIVITY (CM/SEC.) = 1.0E-07 Conf. Pres

59.35
59.3

66.05
52.95

6.7 0
6.35 0

69.00 0.00
1.1E-07 ERR
1.0E-07 ERR

(psi) = 10.05

CP-70.WK4 PATRICK ENGINEERING INC.
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ElMGIIMEERIIMQ INC.

Memorandum

TO: Steve Van Hook

FROM: Terry W. Bent

DATE: June 16, 1998

SUBJECT: Paxton Landfill - Slope Stability Analysis

Methodology
Slope stability of the Paxton Landfill was evaluated with a computer software program,
PCSTABL4, in conjunction with site investigation and survey data compiled between May 11
and 29, 1998. The PCSTABL4 program utilizes the Modified Bishop Method of Slices with
cross section data (slope configuration, layer thickness, piezometric surfaces, etc.) and layer soil
characteristics to calculate potential failure plane surfaces and their subsequent factors of safety
for a given cross section.

Four cross-sections which represent areas on the landfill having long and steep slopes (based on
the topographic survey) were selected for analyses. These cross-sections were subsequently
surveyed to determine existing topographic conditions. Refuse elevations within each cross
section were estimated by subtracting the cover thickness (as measured in the cover investigation
conducted on May 12-14, 1998) from the surveyed ground surface elevation.

An attempt was made to predict the leachate surface in the landfill using leachate elevations
measured in the perimeter leachate manholes, the leachate recirculation manholes on top of the
landfill, and at leachate seeps along the landfill slopes. However, because of the limited data
available, and the potential for the data to not represent actual conditions (especially the
recirculation sumps), it was not possible to conclusively predict the leachate surface. Therefore,
for each cross section, three leachate surface scenarios were modeled based on potential leachate
conditions. The conditions analyzed assumed high leachate levels based on the recirculation
sump data, low leachate levels based in part on the perimeter sumps, and an intermediate
condit ion. The locations of the leachate piezometric surface assumed for this study are shown on
the attached Figures.

Two material types were selected to model landfill conditions: the cover soil layer and the refuse.
Foundation soils were not included in the analyses as no information is available on foundation
soils. Laboratory data on each layer was unavailable, therefore engineering properties of these
materials were estimated based on literature and past landfill slope stability analyses (see
attached calculation sheets). Generally, the model layer parameters selected are conservative
values (will produce lower factors of safety) and are summarized in the following table:



Layer

Cover Soil

Refuse:

Moist Unit Wt.
(pcf)

100

40

Saturated Unit Wt.
(pcf)

107

70

Cohesion
(psf)

500

300

Friction Angle
(degrees)

0

25

Summary
The slope stability model was run for each cross section (Section A-l, B-l, C-l and D-l) as
illustrated in Figures A, B, C and D. Three model scenarios, each with different estimated
leachate surfaces, were developed for each cross section. These sections assume saturated
conditions throughout the refuse below the estimated leachate level. Based on the program
parameters, ten failure planes were generated for each scenario and the most critical failure plane
or the plane with the lowest factor of safety (FOS) is displayed in the figures. All failure planes
generated in the model were limited to exiting the toe of the slope. Failures beyond the toe (base
failures) were not investigated.

The following presents the results for each leachate surface investigated.

Scenario 1- High Leachate Level.

Results of the base runs reflect FOS values ranging from 0.43 to 0.67. The very low values are
attributed to the very high leachate level as interpreted from the leachate manholes, re-circulation
areas and seep locations near each profile around the landfill. Obviously, the leachate levels are
not this high, or the strengths of the two materials are much higher than assumed, or a
combination of each. Because the landfill slopes show no immediate signs of failure, this
condition does not represent actual landfill conditions.

Scenario 2 - Intermediate Leachate Level.

The leachate level was then lowered in each section to achieve a FOS value of approximately 1.0
(Sections A-2, B-2, C-2 and D-2). The drop in leachate level needed to obtain this FOS was
between 10 and 35 feet at the top of the landfill. This indicates that rising leachate levels could
have a dramatic effect on the stability of the landfill.

Scenario 3 - Low Leachate Level.

For this analysis (Sections A-3, B-3, C-3 and D-3), the leachate level was lowered until a FOS of
approximately 1.5 was attained to comply with IAC Title 35 Section 811.205 for static
conditions. To achieve this FOS, the leachate level in the model was lowered to below
approximately El 650 in Sections A and D and to below El. 690 in Sections B and C.



Recommendations

Based on the results of this study, the following is recommended to verify the stability of the
landfill slopes.

1. Piezometers be constructed along Sections A and B to determine the actual leachate levels.

2. Soil borings be made to determine the foundation conditions near the toe of the landfill. As a
minimum, soil borings should be made along Section A to determine the soil conditions in
the pond and if there is potential for failure to occur through the bottom of the pond.

3. Sensitivity analyses be performed for the refuse shear strength parameters. The sensitivity
could be performed using the range of values documented in the literature. This is
recommended to determine if there is potential for slope failure to occur. The sensitivity
analyses should be performed after the field information is obtained on the leachate levels
and the foundation conditions.

Ref: sp\p\7047a 1 -4\stability-memo.doc
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Summary of Interim Slope Stability for Paxton Landfill (7047.A1-04)

A total of 12 models were performed (4 cross sections and 3 leachate level scenarios). The
results indicate that lowering the leachate head will greatly increase the factor of safety for slope
failures.

The input for the slope stability analysis is based on several sources:

1. Profile elevations and leachate levels in manholes/seeps based on survey performed May
27, 1998. Where cross section line did not intersect directly with a measured leachate
level, the leachate level(s) was interpreted to be the same in the cross section.

2. Soil cover thickness isopach used to determine elevation of refuse for profile (surveyed
elevation - cover thickness = elevation of refuse)

3. Soil parameters based on literature search and suggestions from Mohan Asthana.

Cover Soil (Soil No. 1 in STABL program):
Total unit weight = 100 pcf
Saturated unit weight = 107 pcf
Cohesion = 500 psf
Friction Angle = 0 degrees

These soil properties were discussed and/or suggested by Mohan. The friction
angle of 0 degrees is a conservative estimate for clay-type soils. Because the soil
cover is generally only several feet thick, the actual properties for the soil are not
too significant.

Refuse (Soil No. 2 in STABL program):
Total unit weight = 40 pcf
Saturated unit weight = 70 pcf
Cohesion = 300 psf
Friction angle = 25 degrees

The total unit weight was based on the literature review which include previous
PEI reports, papers in 17' and 191 International Madison Waste Conference
Proceedings, and "Shear Strength of Municipal Solid Waste" by Edincliler,
Benson, and Edil. The total and saturated unit weights should adequately
represent loosely placed waste. The saturated unit weight is just above the unit
weight of water. The cohesion and friction angle values were also reported in the
above references as commonly used properties. They were a bit on the
conservative side, but were representative for the age of the refuse (old refuse vs.
"fresh" refuse).

Methodology
Based on the input parameters, a cross section for each of the 4 profiles was developed.

As mentioned, leachate levels were interpreted from any surveyed seeps, the leachate levels in
the manholes, and the recirculation ponds of top of the landfill.



My initial feeling was that the leachate levels were going to be near the cover surface
because of the seeps that were present (especially along section A-A'). However, when STABL
was run with the leachate level close to the cover surface, factors of safety on the order of 0.4 to
about 0.7 were predicted. This also assumed that the entire landfill is saturated with the leachate,
which might not necessarily be the case. There may be preferred flow paths for the leachate
from the recirculation ponds to areas near the seeps. Regardless, it was assumed that the entire
landfill is saturated for lack of any other information about the leachate levels in the landfill.

Next, the leachate levels were dropped until the model predicted a factor of safety of
about 1.0. This shows that lowering the leachate head will increase the factor of safety against a
slope failure. Again, this still assumes that all refuse below the leachate level is completely
saturated.

Third, the leachate level was dropped even more so that a factor of safety of 1.5 was
achieved (which is what IAC Title 35 Section 811.205 calls for under static conditions). The
same assumption of complete saturation below the leachate level holds here as well. The amount
of drawdown is quite significant based on the modeling (up to about 50 feet near the top of the
landfill); the recirculation of leachate definitely is not helping the overall slope stability.

Other Comments from STABL
• 100 failure surfaces were generated for each scenario for each cross section. Ten failure
surfaces were generated from ten starting points. The ten starting points were equally spaced
between the toe of the landfill and a certain distance upslope (usually somewhere the near the
middle of the overall slope profile). Most failure planes daylighted very near the toe of the
slope. The failure planes were allowed to terminate just before the top of the overall slope or just
behind, the top of the slope in the flat area.

• The failure planes were limited to a certain depth for each profile. This was done because we
have limited knowledge of the soil conditions below the refuse. Therefore, all failure surfaces
were contained in the refuse (and cover soil).

• 20 foot long line segments were used to generate the failure planes. That is, the failure surface
is made up of line segments up to 20 feet long. This is dictated by the relative size of the slopes
(150 feet vertical relief, approx. 500+ feet horizontally).

• Modified Bishop Method of Slices used by the model to analyze the slopes.
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PHASE II INTERIM SLOPE STABLITY AND GAS COLLECTION

Based upon the results and recommendations presented at the June 17, 1998 meeting

regarding the preliminary results of the Phase I study at the Paxton Landfill, Patrick Engineering

Inc. (PHI) recommends several tasks be initiated to address the Paxton Landfill interim stability

issues and the need to construct a gas collection and transport system. This proposal corresponds

to the Work Plan Approach described in the October 1997 Paxton Landfill Work Plan prepared

by PEI for the Illinois Environmental Protection Agency (IEPA). PEI has prepared the following

tasks to proceed with assessing slope stability requirements and the development of the gas-to-

energy system.

Task 1 - Aerial Survey. Spot check elevations collected in May 1998 indicate that the

topographic landfill map obtained from Sidwell does not represent the current landfill

topography. In order to assess the current site conditions and stability, a current topographic

map of the landfill and surrounding area should be prepared. As discussed at the June 1998

meeting, PEI has prepared a work plan to perform an aerial survey and updated topographic map

of the landfill and surrounding area.

This task involves the following components to prepare an updated topographic map with

surface contours of the total area (including areas outside of the Paxton Landfill site) as shown in

Figure [-1:

1. Vertical & Horizontal Control

2. Aerial Photography and Mapping

3. Site Map CAD Drafting

4. Research Ownership Within the Paxton Landfill Property Boundary

Patrick Engineering Inc. (PEI) has prepared a description of the services to be provided in

this task in the following subsections.



2000'

1"=2000'

CLUSTER SITE

NOTE:
1. CLUSTER SITE BOUNDARY IS APPROXIMATE. BOUNDARY ESTIMATED FROM FIGURE 2-1,

SF'E LOCATION MAP, FEBRUARY 1998, PREPARED BY ROY F. WESTON, INC.

SOURCE:
LAKE CALUMET, ILLINOIS-INDIANA, 7.5 MINUTE
SERIES TOPOGRAPHIC QUADRANGLE (1991).
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DATE: 06/23/98

PROJ. NO.: 7047.A1

APP. BY: JSV

PAXTON II LANDFILL
FIGURE 1-1

TASK 1 - AERIAL SURVEY
LOCATION MAP

ENGINEERING INC.
SPRINGFIELD, ILLINOIS
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Vertical & Horizontal Control. Prior to performing the flight over the area (shown in

•SB.,̂  Figure 1-1), aerial targets in and around the area must be placed and subsequently surveyed. The

Survey Chief and Surveyor will place and survey nine targets with GPS equipment for

coordinate location and vertical elevation. The Survey Chief will calculate targeting data for

Walker Associates, Inc.'s aerial survey. This data will be used in conjunction with the aerial

survey to prepare a site map with the State Plane Coordinate System.

Aerial Photography and Mapping. The aerial survey will be performed by Walker

Associates, Inc. The aerial photograph will be digitized by Walker Associates and placed in

AutoCAD format at 1"=200' scale and 2' contour intervals.

The estimated fee for Walker to prepare the topography and contouring for the total area

shown in Figure 1-1 is $8,700. The topographic map will show site features outside the landfill.

In comparison, the fee for preparing a topographic map of the Paxton Landfill area only

(contours would not be created for the remaining adjacent area) is $6,500. (These fees are for

Walker's services only and do not include the control set by PEL) See the itemization of costs in

****' the budget section for additional detail.

Site Map CAD Drafting. Following the completion of the aerial survey, Walker

Associates, Inc. will provide PEI with a digitized version of the aerial photograph. The CAD

Operator, under the direction of the Project Manager, will produce 8 large (30"x42") sheet,

scaled site maps with the aerial information. The first map will display the features of the Lake

Calumet cluster sites, including the Paxton Landfill and adjacent sites. Features will include site

topography (2 feet contour interval, roads, buildings, surface waters and excavations). The

second map will display the Paxton Landfill site features and topography only. The Paxton

Landfill map will be updated to include site survey information compiled in May 1998 by PEI

such as; control points, benchmarks, and leachate manhole elevations and property boundary

lines, determined from the title research.

Research Ownership Within Paxton Landfill. In addition to preparing a topographic map,

PEI proposes to further research and establish ownership lines at the Paxton Landfill. Several

""' trusts and individual owners are identified within the title search prepared by Chicago Title

Insurance Co. The transfer of ownership is complex, and it is estimated that a Survey Chief will
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spend 40 hours to complete the research and office work necessary to calculate the location of

each property and parcel boundaries within the landfill.

Task 2 - Leachate Hydraulic Characterization. The interim slope stability analysis

results and gas-to-energy Request for Proposal (RFP) development process confirmed that an

interim leachate management plan should be developed and that a direct leachate disposal option

should be developed as soon as possible. The primary objective of the task is to increase the

landfill stability by discontinuing the existing landfill leachate management practices and

implementing a cost-effective interim leachate extraction and disposal system. A secondary

objective is to determine the leachate elevations and quality for the development of the landfill

gas-to-energy system.

In order to accomplish these objectives, PEI proposes to perform two subtasks in this

task. The first subtask is to characterize leachate elevations and quality across the landfill. The

annual leachate generated from precipitation infiltrating through the existing cover will also be

estimated. The second subtask will be a pilot pumping system on the landfill. Several leachate

extraction wells will be installed and a leachate extraction pilot study performed. The test results

will be used to estimate the hydraulic characteristics in the landfill. As a secondary benefit, the

extraction wells may be used as an interim extraction system to increase slope stability on the

problem slopes. Each of these subtasks is described in the following sections.

The work plan assumes the IEPA will provide a pH conductivity meter, water level meter

and CGI explosivity meter for use onsite.

Subtask 2a - Leachate Elevations and Characterization. In order to determine the

elevation of the leachate surface, PEI proposes installing up to 30 temporary piezometers into the

waste refuse at the top and along the steep slopes at the landfill. All drilling operations and

leachate characterization activities assume Level C personal protective equipment will be

required. This subtask includes a description of leachate piezometer construction, leachate

sample collection, performing infiltration analyses using the HELP model, and preparing a

summary report.
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Leachate Piezometer Construction. The PEI Project Manager and Staff Engineer will

prepare a plan sheet illustrating the proposed leachate piezometer locations. The Staff

Engineer will direct the installation of the leachate piezometers in the landfill. The

piezometers will be drilled using hollow stem augers to a depth of approximately 50 feet.

(However, all piezometers will be installed at least 20 feet below the leachate level

encountered during drilling.) The actual depth of the leachate piezometers will be

determined in the field by the Staff Engineer. Generally, the leachate piezometers will be

constructed by placing 2-inch diameter schedule 40 PVC slotted well screen and well

riser inside the augers. A pea gravel or sand filter pack will be installed as directed by

the Staff Engineer. The filter pack will be placed in the annular space around and above

the top of the well screen, as directed by the Staff Engineer. The well screen filter pack

will be installed as the augers are incrementally removed from the borehole. The

remaining annular space (a minimum of 5 feet) will be sealed using a high-solid bentonite

grout. All soil drilling cuttings will be placed back onto the site. Any solid waste

cuttings will be transported to a roll-off box for proper offsite disposal (Task 10).

The Staff Engineer will document the boring and piezometer construction and will record

static leachate levels upon completion. A Survey Crew will survey the location and

elevation of the piezometers. The Staff Engineer will prepare a log of the boring, a

leachate piezometer as-built diagram and a site location map.

Upon completion of the piezometers, the Staff Engineer will perform single well aquifer

testing (slug tests) in all the piezometers to estimate the permeability of the refuse. This

information will be used to design the pilot test program and can be used to determine the

homogeneity of the refuse.

The Staff Engineer will collect leachate elevations from all leachate monitoring points.

These points will include the leachate piezometers, leachate manholes, leachate pilot

study wells and seepage lagoons. Based upon this information, a potentiometric map of

the leachate elevation in the landfill will be produced.

Leachate Sample Collection. PEI also proposes collecting up to ten (10) leachate

samples from the piezometers for chemical analyses. The leachate samples will be grab
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or composite samples. The chemical analysis parameters will include Metropolitan

Water Reclamation District (MWRD) parameters and RCRA hazardous waste parameters

to characterize the leachate and drilling cuttings for offsite disposal. The purpose of

collecting the grab samples is to characterize the chemical composition of the leachate,

drilling cuttings and drilling fluids at possible leachate and landfill gas extraction

locations. In addition, one composite leachate sample will be obtained by mixing a grab

sample collected from each piezometer. The chemical analysis will either be performed

by the IEPA laboratory or by an independent environmental laboratory under Task 8.

The Staff Engineer will collect the leachate samples, record field parameters, and

complete the chain-of-custody forms.

HELP Model. PEI proposes to run the Hydrologic Evaluation of Landfill Performance

(HELP) model to estimate the annual leachate generated by precipitation infiltrating

through the existing landfill cover. This information will be used to develop and design

the Leachate Extraction System. The information will also be used to evaluate the

existing cover system effectiveness. The Project Engineer will use the existing cover

thickness and characteristic data collected as part of Phase I to develop the landfill model.

Summary Report. The Staff Engineer will prepare a summary report of the leachate

elevations, chemical analysis results, leachate elevation map, and HELP model results for

review by the Project Manager. The leachate elevation data will also be used to update

the landfill stability analyses.

Subtask 2b - Leachate Extraction Pilot Study. PEI recommends performing a pilot study

to estimate the global permeability of the saturated refuse. The results of the study will be used

to design a leachate extraction system to control leachate and improve the slope stability at the

landfill. The study will also provide data for the development of the landfill gas collection

system. All drilling and characterization activities performed as part of this subtask assume

Level C personal protective equipment will be required. The study will include the installation

of four, 6-inch diameter pumping wells, each in an approximately 14-inch diameter hole. The

data collected from the leachate piezometers installed as part of Subtask 2a will be used to select

the actual locations for the pilot study. Four pilot study locations will be designated on the top of

the landfill near the edge of steep side slopes. Each pumping well will be installed near an
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existing leachate piezometer for use as an observation well. If needed, an additional observation

probe will be installed at the same depth as the pumping well.

Work Plan. The PEI Project Manager and Staff Engineer will prepare a detailed

investigation work plan for installing the pilot study wells and performing the study.

The work plan will be submitted to the IEPA for review and approval.

Installation of the Interim Extraction System. The Staff Engineer will use a drill rig to

install the extraction wells and probes at the landfill. The purpose of the pumping wells

is to provide necessary data to design the extraction system and function as an interim

leachate extraction point to control the leachate elevations near the steep slopes. The

Staff Engineer will direct a drill rig and crew using 4%-inch and 8'/4-inch I.D. hollow

stem augers. First a pilot hole will be drilled using the 4%-inch augers. Based upon PEI

experience, auger refusal may be encountered in about 50% of the borings, requiring the

boring to be offset and redrilled. Bentonite chips and bentonite grout may also be

required to control landfill gas during drilling. The pumping wells at each of the four (4)

pilot study locations will consist of a deep pumping well drilled to a depth up to 100 feet

deep. The actual depth of the pumping wells will be determined in the field by the Staff

Engineer. The crew will install a 6-inch diameter schedule 80 PVC slotted casing inside

the augers. The augers will be removed and the annular space will be backfilled using

washed pea gravel to approximately ten (10) feet below the surface. The remaining

annular space will be sealed using a high-solid bentonite grout.

An additional observation probe will be installed at a specified distance from each

pumping well. The boring will be drilled to the same depth as the pumping well. (For

the purpose of this scope of work, the observation probes will be assumed to be up to 100

feet deep). A 2-inch diameter schedule 40 PVC slotted casing will be installed inside the

augers. The augers will be removed and the annular space backfilled with washed pea

gravel or filtered sand to approximately 10 feet below the surface. The remaining

annular space will be sealed using a high-solid bentonite grout.

The Staff Engineer will document the boring and well construction. The Staff Engineer

will record static leachate levels and record field gas measurements upon completion. A
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Survey Crew will survey the location and elevation of the well and probe. The Staff

Engineer will prepare boring logs, as-built diagrams for the wells and a site location map.

Pilot Study Implementation. The Project Manager and Staff Engineer will implement the

leachate extraction pilot study. The leachate pilot studies will be performed in

accordance with the detailed work plan prepared previously in this subtask. In general,

an electric 4-inch diameter submersible leachate pump will be placed into the production

wells. The pump will be powered with a portable generator. The leachate from the

pumping well will be discharged into a tanker truck. The leachate will be taken to the

adjacent Land & Lakes wastewater treatment facility for disposal (in accordance with

applicable regulations). In general, the pilot leachate pump test will be performed on the

four (4) leachate extraction wells as described in this paragraph. Static leachate levels

will be recorded in the production wells and observation wells prior to beginning the test.

Leachate elevations will be recorded in the production and observation wells manually

and using a data logger with pressure transducers during the test. The well will be

pumped using a combination of a step and constant pumping rates for up to 72 hours.

After the test, leachate levels will be recorded for up to 4 hours or until the leachate levels

stabilize, whichever occurs first. In addition, the leachate samples will also be collected

during the tests to determine the change in leachate quality with a large pumping volume.

These leachate samples will supplement leachate samples obtained from the piezometers.

The Staff Engineer and Project Manager will reduce the data from the leachate extraction

pilot study. The specific yield and permeability of the saturated refuse will be provided

to the Senior Engineer and a Project Engineer. The data will be used to develop an

interim leachate extraction system to maintain slope stability (if necessary) and to design

and develop a long-term leachate extraction system for post-closure care at the landfill.

Task 3 - Interim Stabilization Final Grading Plan and Specifications. Interim

stabilization activities will include updating the interim stability analyses with the leachate data

collected in Task 2. PEI will investigate stabilization options and present them to the IEPA for

selection.
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A revised slope stability analysis will be performed following the completion of Task 2,

*^f Subtask 2. The revised analysis will incorporate the cross section profiles previously examined

in June 1998, the leachate elevations from Task 2, Subtask 2 as well as researched landfill waste

characteristics to better model site conditions.

A summary report will be prepared outlining the revised results of the slope stability

analysis and stabilization options will be presented based on the results. Based on stability

results, the Project Engineer and Project Manager will develop the stabilization options and cost

estimates which may include leachate extraction, slope benching and grading. A revised site

map displaying leachate elevations observed at piezometer and well locations in Task 2, Subtask

2 and cross section drawings representing the resulting critical failure planes and subsequent

factors of safety will be included. The stabilization options will be submitted to the IEPA for

review and selection.

PEI will analyze site conditions and prepare preliminary calculations and exhibits as

deemed necessary by the IEPA to evaluate the stabilization options presented in the summary

**"*" report. The scope of work includes some grading for road construction, surface water control

and site maintenance which were determined to be necessary by the PEI Project Manager and the

IEPA.

Task 4 - Leachate Collection, Transportation, and Disposal Design, Permitting,

Specifications, Construction and Interim Operation. Two options will be evaluated for the

disposal of leachate generated at the site. Based upon the apparent variability of leachate quality

onsite, it may be cost effective to develop both disposal options. Each option is described as a

subtask in subsequent sections of this task.

The first option is to obtain a direct connection into the Metropolitan Water Reclamation

District of Greater Chicago (MWRDGC) sewer system. Leachate, which meets standards and

does not require pretreatment, could be directly discharged into the sanitary district sewer.

Onsite pretreatment may be an option, but it is probable this will be cost prohibitive due to

construction, permitting, operating and maintenance costs if the process generates hazardous

**"*'' wastes. Typical metered costs for the direct disposal of leachate from other landfills into the

MWRDGC has been 0.6£ per gallon. This disposal option will require obtaining and reviewing
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the existing sewer system infrastructure and capacity and reviewing the permitting requirements.

After the design is completed and permitted, bid specifications and construction oversight will be

required. After the system is constructed, it will require operation and maintenance.

The second option is to send the leachate to an offsite treatment system, such as one of

the adjacent pretreatment facilities. The most cost effective method will be to construct a

pipeline to the selected facility. This will also require review, design, permitting, specifications,

construction, operation and maintenance phases of development. Preliminary cost estimates for

offsite treatment and disposal range from 100 to 130 per gallon.

Subtask 4a - Develop Direct MWRDGC Leachate Discharge. This subtask consists of

evaluating existing site conditions, preparing a preliminary design, and preparing a feasibility

level estimate of construction cost.

Evaluation of Existing Site Conditions. The evaluation of existing site conditions will

consist of reviewing existing drawings of the site, the Leachate Hydraulic

Characterization reports (Task 2), and the City of Chicago and MWRDGC utility

drawings of the area. PEI will also review the MWRDGC requirements for the direct

leachate acceptance. The purpose of this task is to compile a baseline of information that

will be utilized in the preliminary design phase of the project.

PEI will obtain and review existing drawings of the site and surrounding sewer systems.

The Staff Engineer will request record drawings from the MWRDGC and the City of

Chicago Sewer Department for the sewer system in the vicinity of the landfill and from

any utilities that may be affected by the design of the leachate system. We will also

contact MWRDGC regarding the proposed system and discuss the results of the Leachate

Hydraulic Characterization phase (Task 2) of the project. Permitting issues, general

requirements, and outlet locations and capacities will also be discussed. The metering

requirements for the system will be determined.

The IEPA will be updated as to the MWRDGC permitting requirements and the

subsequent phases of the project. Any issues arising from the discussions with

MWRDGC will be discussed as well.
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Preliminary Design. A preliminary design will be prepared utilizing the information

gathered through the Evaluation of Existing Site Conditions. Conceptual design

alternatives will also be developed. The alternatives will then be analyzed and a

preliminary design will be presented to the IEPA for review and comment.

A site evaluation of the landfill will be completed. The intent of the site evaluation will

be to verify existing site conditions, evaluate the location and condition of the outfalls,

locate the electrical feeds for the system, and evaluate the overall topography of the site.

Hydraulic calculations for the system will be completed and forcemain and gravity sewer

systems will be initially sized. The outfall will be determined and the capacity of the

outfall will be verified.

Alternatives for the direct discharge system, incorporating the existing leachate collection

manholes and piping into the design, will be developed. The alternatives will be

evaluated for feasibility, overall site conditions and cost effectiveness.

A conceptual design of a storage tank will be developed and included in the preliminary

design. The tank will be preliminarily sized and would be used on a temporary basis if a

failure were to occur in the system. (It is noted that the tank would only be used as

necessary to prevent a buildup of leachate. It is most likely that the extraction system

would be turned off, the repairs made, and the system restarted rather than storing

leachate.)

The preliminary design and site plan will show the general location of the leachate

extraction wells, the proposed location of the collection lines, the storage tank, the outlet

area, and the transformers and power supply. The preliminary design will incorporate

MWRDGC requirements in the design. A preliminary estimate of construction costs and

engineering fees for design and permitting will be developed for the proposed system.

PEI will meet with IEPA to review the cost estimate and preliminary site plan. PEI will

then submit the preliminary construction and design plan to MWRDGC after IEPA

approval. The site plan and cost estimate will be revised per MWRDGC and IEPA

comments.
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Final Design and Permit Preparation. The preparation of the MWRDGC permit and

bidding documents including final plans and specifications has not been included under

this proposal. As the leachate quality has not yet been determined and permitting issues

though MWRDGC have not been discussed, it is possible that the scope of work will

change significantly following the completion of Subtask 4a. For this reason, PEI will

develop a proposal for the Final Design and Permit Preparation following the

development of a preliminary cost estimate. Such a proposal may include additional

surveying and soil borings to define site conditions.

Exclusions. Subtask 4a, as stated above, does not include the preliminary design of any

type of on-site pre-treatment of the leachate. If it is found that pre-treatment is necessary,

PEI will submit a separate proposal for the work. A backup power supply, such as a

generator, is also not included in Subtask 4a. PEI will coordinate with Commonwealth

Edison to provide power to the site. If necessary, a backup power supply can be added to

the scope of work at the request of the IEPA.

Subtask 4b - Develop Offsite Leachate Treatment System. This subtask consists of

background research and evaluation, preliminary design, and preparation of construction cost

estimates. A description of each item is provided in the following paragraphs.

Background Research and Evaluation. The intent of this task is to establish the design,

permitting and leachate requirements for Offsite Treatment at either the Land & Lakes

facility or Clean Harbors Facility, both of which are located in the vicinity of the landfill.

The task will include background research, existing utility locating and discussions with

the facilities.

Land & Lakes and Clean Harbors will be contacted for an initial meeting. The facilities

will be presented the information complied through the Leachate Characterization phase

of the project. PEI will request a per unit (per gallon) cost estimate for the leachate

treatment from the two facilities and information regarding tie-in locations.

Existing utility drawings in the vicinity of the offsite treatment facilities and from the

landfill will be obtained. Possible routes for a leachate line will be assessed for overall
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length, feasibility and long-term suitability. Permitting for the proposed offsite treatment

^^ will be investigated with the various permitting authorities. The offsite treatment

facilities and permitting requirements will then be discussed with the IEPA. The

subsequent phases of the project will then be determined.

Preliminary Design. The intent of the preliminary design is to establish an offsite

treatment system and develop a site plan that will be utilized in the final design phase of

the project. The Land & Lakes and Clean Harbors facilities will be evaluated for cost

effectiveness and location and distance of the tie-in line. The facility and route of the

leachate line will be chosen based upon overall feasibly and cost effectiveness. The area

in the vicinity of the leachate line and the facility will also be surveyed and included in

the overall site plan. (It has been assumed that the survey can be completed using a two

man crew over two working days). Based on information collected, the preliminary

design and site plan will be prepared. The preliminary design and site plan will include

the location of the existing utilities that will affect the installation of the leachate line, the

leachate line, the location of the connection to the facility, and the location of the off-site

**""' treatment system. A preliminary cost estimate will be developed for the proposed

system. The preliminary design, site plan and cost estimate will be submitted to the

IEPA and any permitting agencies as necessary for review and comment.

Exclusions. The survey is based on a two man crew over two days. If it is found in the

field that additional survey work will be necessary and following IEPA approval the

work will be added to the scope on a time and materials basis. This subtask does not

include preliminary electrical design, project permitting, final design or incorporating

review comments into the preliminary design, or the preparation of bidding documents.

Task 7 - Evaluation of Existing Stormwater Management System. PEI proposes to

evaluate the existing storm water management system for the site. The primary objective is to

collect sufficient information to determine if the existing system meets regulations and what will

need to be done to ensure that any site outfalls meet NPDES requirements. The secondary

'*""'' objective is to use the collected information to aid in the development of the final Stormwater
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Management Plan as part of Phase III. A description of the evaluation procedures is provided in

*w the following paragraphs.

In order to evaluate the existing stormwater management system, first an understanding

of the watershed hydrology in necessary. The Staff Engineer will first compile information on

physiographic and topographic conditions, climate and precipitation data, and area tributary and

drainage systems. The Staff Engineer will review any existing stormwater management plans for

the site. The Staff Engineer will then perform a hydrologic analysis of the site using the U.S.

Army Corps of Engineers HEC-1 model, or another appropriate computer model, to evaluate the

existing stormwater management system.

The Project Engineer and Project Manager will review the results of the hydrologic

analysis and prepare a summary report of the findings. The summary report will be submitted to

the IEPA project manager for review.

Task 8 - Paxton I Cover Test Pits. Based upon the preliminary boring drilled on the east

side of the Paxton II Landfill, it appears that the Paxton I and II Landfills are in direct hydraulic

communication. As a result, a study of the extent of the waste, and the cover thickness and

characteristics will be performed. Prior to conducting the investigation, the actual property

boundary for the Paxton I Landfill will have to be determined. The scope of work assumes all

work will be performed using Level C personal protective equipment.

Under the direction of a Registered Land Surveyor, a Survey Chief will review the title

policy for the Paxton II Landfill, obtained from the Chicago Title Insurance Company. The

Survey Chief will determine the locations of the property boundary in reference to the State Plan

Coordinate datum already established at the Paxton II Landfill. A Survey Crew will survey the

properly boundary at the site and a CAD Operator will prepare site map illustrating the locations

of the property boundary.

The PEI Project Manager and CAD Operator will prepare a test pit location map for the

study. The grid will be established on a 400 ft. by 400 ft. grid. Approximately twelve (12) test

pit locations are projected. A draft of the location map with the property boundary will be sent

to the 1EPA project manager for review prior to finalizing.
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Under the direction of the Project Manager, a Staff Engineer or Geologist will supervise

the construction of test pits using a trackhoe. The trackhoe and operator will conduct test pits

until refuse or natural materials are encountered. The Engineer or Geologist will log the test pit,

including photographs, measurements of cover and/or fill thickness according to a locally

adapted version of the Unified Soil Classification System, ASTM D2487. The Shelby tube

sample will be analyzed for grain size (ASTM D1587), Atterburg limits and triaxial

permeability. If low permeability cover material is encountered, the Staff Engineer or Geologist

will direct the operator to collect a Shelby tube sample. A Survey Crew will survey the locations

and elevations of the test pits. The test pits will be immediately backfilled upon completion.

The Staff Engineer or Geologist will prepare a summary report of the study under the

direction of the Project Manager. The report will include an overview of the study methodology

and results, a site map illustrating the test pit locations, a log of the test pit and the results of any

laboratory testing.

Task 9 - Subcontract Laboratory Services. PEI will retain PDC Laboratories in Peoria,

Illinois and First Environmental Laboratories in Naperville, Illinois to perform the chemical

analyses for environmental samples collected as part of the study. All laboratory work will be

performed in accordance with the generic IEPA QAPP. The IEPA project manager will approve

the level of QA/QC used in all chemical analyses.

A budget of $50,000 is recommended to perform the required sample chemical analyses.

Prior to shipping samples for chemical analyses, the IEPA project manager will be notified. The

IEPA project manager will determine if the samples are to be analyzed at the IEPA laboratory or

by the subcontract laboratory. The Task 9 budget also includes sample shipment and task

management by the project manager. Environmental samples for chemical analyses will include

leacha':e, groundwater and surface water samples collected as part of the Phase II studies.

Task 10 - Project Management, Meetings and Reports. The PEI Project Manager and

technical staff will be available for meetings, to prepare summary reports and provide site

management as requested by the IEPA. The PEI Principal Engineer, Project Manager and Senior

Project Manager will be available to attend meetings as directed by the IEPA project manager.



Phase II Interim Slope Stability and Gas Collection Page 16 of 16

The PEl Project Manager and Staff Engineer will also prepare status reports and summary

reports, at the direction of the IEPA project manager. A PEI Staff Engineer will be available for

up to 200 hours to be onsite as requested by the IEPA project manager to direct ongoing site

activities.

This task work plan will also includes an annual budget to establish and hook up an office

trailer onsite to manage onsite activities. The use of one 4,000-gallon wastewater storage tank

and a covered 20-yard roll-off box for 90 days is also included in this task. The storage tank will

be used to store decontamination wash water and monitoring well purge water during Task 2.

The roll-off box will be used to place fill material or visually contaminated cutting from offsite

borings for proper disposal.

The scope of this investigation assumes all work will be performed in Level D, modified

Level D, or Level C PPE, where specifically described in this work plan. If conditions are

encountered during any phase of the site investigation requiring a higher level of personal

protection, additional fees will need to be negotiated into the scope of that particular phase of the

investigation. These additional costs may include the necessary health and safety equipment

and/or additional time to complete the fieldwork due to lost productivity and equipment

decontamination time.
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IEPA - MULTI SITE STATE CONTRACT
PAXTON LANDFILL-WORK PLAN REPORT

EXECUTIVE SUMMARY

Patrick Engineering Inc. (PEI) has proposed a Work Plan to begin closure of the

Paxton Landfill and to develop revenues from landfill gas to offset closure costs. PEI

was authorized to provide these services under Professional Services Agreement Number

HWA-8310, Amendment No. 1 dated August 27, 1997.

In accordance with the Scope of Work, PEI performed a Site Inspection on

September 11, 1997 and reviewed the available information from the Illinois

Environmental Protection Agency (IEPA) Bureau of Land (BOL) File. A binder

summarizing the file information was prepared for use in landfill closure and the

economic development of the landfill gas. The Site Inspection indicates the landfill is

capped with intermediate cover and several unpermitted leachate extraction and

recirculation points were observed. The cover is actively maintained using an adjacent

boirow source. A representative from Land and Lakes indicated they may be able to

provide a source of nearby low permeability cover material, use of their leachate

treatment system and existing gas to energy system. The potential for development of

landfill gas appears positive but additional data from a pilot study is needed to assess the

economic aspects of landfill gas.

PEI proposes to initiate landfill closure using a phased approach. Phase I

provides a detailed description of the Work Plan Scope, cost estimate and schedule. The

tasks in Phase 1 include assessing existing plans and preparing a current Site map,

investigating existing cover thickness and characteristics, investigating gas and leachate

characteristics, performing landfill interim stability analyses, assess sideliner construction

location, and preparing a detailed Phase I and II Work Plan. Projected Scope of Services

were also provided for the remaining 5 Phases. Phase I is assessing existing Site

conditions; Phase II is installing interim gas collection and interim stabilization; Phase III

is closure alternatives study; Phase IV is preparing detailed closure and postclosure plans;



Phase V is closure activities; and, Phase VI is postclosure activities. PEI has provided

''*•*" estimated cost per acre and conceptual final closure for review by the IEPA.

INTRODUCTION

Objective of Work Plan. This Work Plan was developed to identify investigations

and analyses that need to be performed for the ultimate closure of the Paxton Landfill

(herein Site). Per direction from the Agency, the Work Plan focused on the potential to

utilize methane gas resources to fund Landfill closure. Patrick Engineering, Inc. (PEI)

developed the Work Plan in accordance with the scope of work memo dated July 2, 1997

and Amendment No.l dated August 27, 1997. PEI is authorized to provide these services

to the Illinois Environmental Protection Agency (IEPA) in Professional Services

Agreement Number HWA-8310 dated July 1, 1997.

Background Information. As specified in the Scope of Services, PEI was to

collect and review available information for the Site. Information collected was to serve
<W,

as the basis for additional investigations and analyses to characterize Site conditions.

Information was gathered from a limited review of the IEPA Bureau of Land (BOL) file.

Each component of the background information review is provided in the following

sections.

FO1A Review. In accordance with the scope of work, On August 22, 1997 the PEI

project manager, Mr. Steve Van Hook met with the IEPA-BOL Permit reviewer to

discuss the contents of the BOL file. Due to the extensive history of the Site, significant

volumes of microfilm and paper files were available. With Mr. Cima's assistance, the

pertinent portions of the File were identified for the review. A formal file review request
i

was filed in an August 22, 1997 letter in accordance with the Freedom of Information Act

(FOIA).

The IEPA-BOL file was reviewed by the PEI Project Manager on August 29,

1997. Information of use in preparing the Work Plan or determined to be of use during

'*••*' closure activities was copied. The information was organized by topic and is included in



the Appendices to this report. Appendix A contains the Site Hydrogeologic and

iw Ground-water Quality Information. Appendix B contains the Site inspection reports from

the last two years from the IEPA Maywood regional office. Appendix C contains the

draft closure plans and permit reviewed notes. Appendix D includes the landfill gas

recovery plans and permit reviewer notes. Appendix E contains the Expanded Site

Investigation report prepared by Black and Veatch Waste Science, Inc. dated July 14,

1995.

Site History. The Site history was compiled by reviewing the permit reviewer

notes and other information included in the IEPA-BOL division file. The following

summary of the Site is intended as a cursory overview of the major events involved in the

Site development.

Site Geology. This section is provided as a brief overview of the Site geology and

hydrogeology in relation to Site development and identification of potential contaminant

migration pathways. The geologic units of interest are limited to the fill materials; the

, f surficial deposits, the glacial deposits and the shallow bedrock aquifer unit commonly

referred to as the Niagaran Dolomite. Below the Niagaran Dolomite is the Maquoketa

Group which is an effective aquitard to groundwater and contaminant migration to deeper

aquifers. As a result, other geologic and hydrogeologic characteristics of the Site below

the Niagaran Dolomite - Maquoketa Group contact are not relevant to this assessment of

the Site's environmental impact.

Built-up Lands and Fill Materials. The Lake Calumet region was largely

wetlands and shallow lakes prior to development in the early 1800's. Much of the

area in and around the Paxton Landfill has been artificially "built-up" by man in

order to make it useable. Much of the fill material used to accomplish this was

sand from the dredging of the Calumet River and slag from steel production.

However, materials such as building debris, wood, glass, solid industrial waste,

fly ash and household trash were discovered in previous studies. The built-up

area around Lake Calumet, which lies just west of the site, "is largely rubbish

from the cities" (Willman, 1971). In a study performed by the Illinois State Water

Survey, slag was discovered to be the most common type of fill material. Based
: 3



on four borings performed as part of a previous study, the depth of the fill

material ranged from 5 to 10 feet at the landfill.

Surficial Geology. Geologically, the Paxton Landfill is situated within an area

that has been referred to as the Chicago Lake Plain (Willman, 1971). The

Chicago Lake Plain is an extremely flat area of approximately 450 square miles

which received its' name from the post-glacial Chicago Lake which was the

precursor to present day Lake Michigan. The surficial deposits present at the site

represent lacustrine deposits from the Glenwood, Calumet and Tolston stages of

Lake Chicago as well as the Algonquin, Nipissing and Algoma glacial lakes,

which covered the area from approximately 14,000 to 2,000 years before present.

These deposits of silts, clays and fine-grained sands are collectively known to as

the Carmi Member of the Equality Formation and range from 10 to 15 feet thick

at the Site.

Glacial Geology. Underlying these lacustrine deposits are soils of glacial origin.

These soils, called tills, are the result of glaciation, which took place within the

recent geologic past. During the last stage of glaciation, known as the

Wisconsinan Stage, ice sheets advanced from the northeast and spread westward

nearly to the Mississippi River and southward towards central Illinois. This stage

of glaciation was so intense that it removed almost all traces of the three previous

glacial advances from the geologic record. The result of this glaciation was the

deposition of a sequence of silts and clays, which are likely of the Tinley

Moraine. Tills within the Tinley Moraine have been described as stiff to hard and

highly impermeable with sand and silt layers occasionally being encountered.

Below the Tinley Tills, lie the Valparasio Tills, which are silty and clayey in

nature. Sand and silt seams have also been found in this deposit as well as traces

of dolomitic pebbles and boulders, which are undoubtedly pieces of the

underlying bedrock. A review of test boring logs from the area indicate the tills

are approximately 75 feet thick.



Bedrock Geology. "The Chicago Area" as referred to by Willman (1970) is

situated on a broad and gently sloping arch comprised of Paleozoic bedrock. The

bedrock, which underlies the Site, is the Niagaran Dolomite Aquifer. The origin

of this rock is sediment that was deposited by a shallow interior sea. Throughout

the region the dolomite ranges from argillaceous to pure and is generally

fossiliferous where reef structures are encountered.

Ground-water. Groundwater throughout the area surrounding the landfill is

obtained from two sources, (1) the shallow sand and gravel lenses occasionally

encountered within the tills and (2) the bedrock strata and the basal sand found above it.

The shallow aquifers are recharged directly by seepage from precipitation while the

sequence of impervious tills retard the downward movement of these surface waters to

the underlying bedrock aquifer systems.

Groundwater near the Site is not used for potable purposes. All nearby potable

water users rely upon water obtained from Lake Michigan. However, there has

historically been some significant industrial use of groundwater near the Site, including

the Niagaran Dolomite Aquifer. This usage may have significantly impacted

groundwater flow, particularly in the Niagaran Dolomite Aquifer.

LANDFILL GAS

Estimated Gas Value. In order to estimate the economic value of the gas at the

landfill, the amount and quality of available gas must be estimated. These components

are used to provide preliminary estimates of the landfill gas available for economic

recovery and are discussed in the following subsections.

Determine the Amount of Recoverable Landfill Gas. The assumptions, estimates

of the available landfill gas, and recommendations for further characterization are:

A. A theoretical estimate of the amount of methane gas and landfill gas

available for utilization was prepared by reviewing technical publications



on landfill gas generation (BFI, WMI and USEPA documents). The range

of methane concentration variations, landfill gas recovery percentage

ranges and landfill gas to electricity conversion ranges were predicted.

This information provided the quantity estimates necessary to perform an

economic analysis for landfill gas collection and conversion.

B. The following preliminary estimates of gas availability and quantity are

based on information from the Paxton Landfill file review and other data

sources.
6

Quantity of in-place waste = 4.43x10 tons of refuse
= 13,430,000 gate cubic yards of an

estimated 660 pounds per cubic yard

Annual gas availability = 0.1 cubic foot/pound/yr.
= 886 million cubic feet/yr.

2,427,000 cubic feet/day

The theoretical range of total methane gas production is assumed to be

between 1.0 and 4.5 standard cubic feet of methane per pound of refuse.

The high and low values reflect the variability of refuse type (paper,

rubber, food, wood), whether the refuse is moist or dry, and how long the

refuse has degraded.

C. A gas pump test (Phase I) should help determine the usefulness of the

"old" refuse in the deeper elevations versus the "newer" refuse in the

upper zones. A previous gas pump test was performed at one location.

However, insufficient data is available from the test to accurately predict

site-wide gas generation. It is recommended that these pump tests be

performed to assist in evaluating gas generation rates and quality.

D. Develop engineer's estimates of construction costs and rates of

construction of the gas extraction collection and distribution system.

Identify the conceptual system design (well spacings and construction

staging) based on (A) and (C) above.



"«*i»' Estimate the Economic Value of Gas Recovery. Determine the economic impact

of the following scenarios. The objective of this task is to determine the most cost-

effective method to prepare and sell the energy value of landfill gas.

A. One option is to sell low-grade landfill gas directly to an industrial end

user. Determine the price ranges appropriate for low Btu gas, and

compare this range to the market value of pipeline methane gas on a Btu

equivalent basis. End users will be surveyed to determine the landfill gas-

selling price required to change from their existing supplier to landfill gas.

Upon identification of an interested party, provide an engineer's estimate

of the cost to transport the gas via pipeline to the customer.

B. A second option is to sell low-grade landfill gas to the owner of the Land

and Lakes Landfill (Land and Lakes recently installed a gas recovery and

electricity generating system and has expressed interest in purchasing gas

from the Paxton Landfill). Possible contractual arrangements must be

negotiated in order to identify energy rates. The size and quantity of

distribution piping, as well as gas conditioning equipment must be

determined. An engineer's cost estimate of installing pipe to the Land and

Lakes gas header and/or directly to Land and Lakes electric generator

should be prepared.

C. The third option is to upgrade the landfill gas to pipeline-grade gas. The

range of spot-market gas prices of utilities and wheeling firms must be

determined. The cost of installing gas-cleaning equipment and gas line(s)

to neighboring installed gas lines must be determined. Table 1 provides

, estimated revenues at various gas sales prices.

D. The fourth option is to collect low-grade gas and burn it directly in

reciprocating engines or a turbine generator set. The cost of the

,**"* equipment installation for each applicable equipment type must be



estimated. The breakeven point of energy sales ($/kwh) will be

determined, as well as the profit potential based on surveys of other

similar-size operating facilities. Table 1 provides estimated revenues at

various electricity sales prices.

The price of electricity has a significant effect on the economic viability of

a gas-to-electricity project. As Table 1 shows, the estimated annual

electricity revenue will vary by approximately $377,000 per year per

$0.01/kwh. This analysis is based on the collection of 2.4 million cubic

feet of gas per day. The purchase rate of electricity will depend on the

Statue of the Illinois Retail Rate Law and electricity deregulation.

Without the Retail Rate Law, the income from electricity sales is likely to

be from 1.5 to 2 cents per kwh. With the Retail Rate Law, the expected

income is 6£ per kwh. At 60/kwh, annual revenue will equal $2.26

million compared to $565,000 per year at the Commonwealth Edison

avoided cost rate of 1.5^/kwh. These estimates do not include an

allowance for tax credits which equal approximately 10/kwh. See Table 1

for ranges of revenues based on various electricity and gas selling prices.

Table 1. Estimated Landfill Gas Revenue
Assumptions:
1. Waste In-PIace = 4.43 x 106 tons
2. Gas Recovery Estimate = 0.1 cubic foot/pound/year for twenty years

= 8.86 x 108 cubic feet/year

Electricity Sales
Buy Back Rate ($/kwh) 0.015 0.02 0.03 0.04 0.05 0.06 0.07
Revenue ($million/year) 0.56 0.75 1.13 1.51 1.89 2.26 2.64

Gas Sales
Siales Price High Btu Gas
($/therm)
Revenue ($million/year)

$0.10

$0.89

$0.15

$1.33

$0.20

$1.77

$0.25

$2.22

$0.30

$2.66



By reviewing all or most gas sales options available, the State will be able to

directly compare economic feasibilities and be better prepared to select the most cost

effective option.

SITE INSPECTION

September 11. 1997 Site Visit. On September 11, 1997, PEI and the IEPA staff

performed an inspection of the landfill. Participants in the inspection from the IEPA

included Mr. Stan Komperda BOL Remedial Project Manager, Mr. Aaron Taylor of the

BOL Maywood Office Site Inspector, and Mr. James Jansen - IEPA Chigago Area

Liaison Officer. PEI staff performing the Site inspection were Mr. Steve Van Hook,

project manager, of the PEI Springfield office and Mr. Julian Rueda, P.E. of the PEI Lisle

office. Other PEI staff members present as observers on behalf of PEI were Mr. Chris

Burger of the PEI Springfield office and Mr. Jeff Schuh of the Lisle office. Other

participants included Mr. Keith Harley of the Chicago Legal Clinic and Mr. Mike

Swiatowiec of Land and Lakes. Photographs taken during the Site inspection are

provided in Appendix F.

Participants met at the Site gate at 10:00 a.m. The gate operator unlocked the gate

and let us into the landfill area. The participants met on top of the landfill to observe Site

conditions. There was no evidence the landfill had recently accepted additional

municipal-solid waste. A leachate seepage system (recycling of leachate into the landfill)

was observed at the top of the landfill.

The cover at the top of the landfill appeared to consist of fill material obtained

from an adjacent borrow area. The material contained silt, sand, slag, cinders and wood

fragments. The cover was sparsely vegetated. Some settling had occurred on the landfill

and some evidence of stormwater ponding was evident. Photographs of the cover on top

of the landfill are provided in Photographs No. 1 and 2.

An unpermitted leachate recirculation system has apparently been installed on the

landfill. Leachate appears to have been pumped from collection manholes around the



north and south perimeters of the landfill and discharged into seepage ponds on the

landfill. One leachate pond was observed at the top of the landfill and is illustrated in

Photograph No. 3. A hose leading from the pond on top of the landfill to one of the

perimeter leachate ponds is visible in Photograph No. 4.

The south side of the landfill is adjacent to the Land and Lakes Landfill. The

cover conditions along the south side of the Paxton Landfill are illustrated on

Photographs No. 5 and 6. Note the new cell construction in the Land and Lakes Landfill.

The west side of the landfill faces Lake Calumet. The cover on the west face of

the landfill is illustrated in Photographs No. 7 and 8. Note the cover conditions and

stockpiles of cover materials placed around the landfill. The Site operators apparently

use the stockpiles to actively maintain the cover on the landfill. There was evidence of

material being pushed into eroded gullies and rivulets that form during precipitation

runoff.

There is a stormwater retention pond on the northwest corner of the landfill site.

The pond is shown in Photograph No. 9. Note the slopes and cover conditions leading to

the pond from the top of the landfill in Photograph No. 10.

The north side of the landfill faces a sparcily vegetated area to the north. Cover

conditions on the north face of the landfill are shown in Photographs No. 11 and 12. A

landfill gas testing apparatus was observed on a bench in the slope on the northeast

corner of the landfill. A landfill gas and/or leachate extraction well with several probes,

presumably observation probes, were located on the east slope. The extraction well and

one observation probe are shown in Photograph No. 13. The line of observation probes is

illustrated in Photograph No. 14.

The cover conditions along east face of the landfill and the Paxton I Site are

illustrated in Photograph No. 15. The entrance road and stormwater retention pond

located to the Southeast of the landfill is illustrated in Photograph No. 16.
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The IEPA and PEI staff inspected the perimeter of the landfill. Photograph No.

17 illustrates a leachate seep along the south side of the landfill. Photograph No. 18

illustrates the only functional monitoring well observed at the landfill; G124 located near

the entrance road southeast of the landfill.

Approximately six (6) leachate recovery manholes were observed along the south

perimeter of the landfill. The leachate appeared to be actively pumped from these

manholes and trucked up to the leachate seepage pits on top of the landfill (truck tracks in

a fresh leachate seep were observed). One of the leachate recovery manholes is

illustrated in Photograph No. 19. The condition of the landfill cover along the south toe

of the landfill is illustrated in Photograph No. 20.

The condition of the cover along the west perimeter of the landfill was inspected.

The cover condition along the west side is illustrated in Photograph No. 21. The cover

condition near the northwest stormwater retention pond is illustrated in Photograph No.

22.

Several leachate collection manholes were observed along the north perimeter of

the landfill. One of the approximately seven (7) manholes is illustrated in Photograph

No. 23. A small leachate seep observed on the north side of the landfill perimeter is

illustrated in Photograph No. 24. The condition of the cover and vegetation along the

north perimeter of the landfill is illustrated in Photographs No. 25 and 26.

The condition of the final cover and vegetation along the east side of the landfill

is illustrated in Photographs No. 27 and 28 respectively. The material borrow areas

located east of landfill in the Paxton No. 1 Site which are apparently used to provide

material to maintain the landfill cover is illustrated in Photographs No. 29 and 30

respectively.



WORK PLAN APPROACH

\
PEI proposes using a phased Work Plan to develop landfill" gas resources and to

ultimately close the Site. Based upon the review of the available information and Site

inspection, several items need to be addressed prior to developing the gas resources.

Based upon the preliminary gas value estimates presented in a subsequent section of this

report, there is significant potential to develop revenues from either the sale of landfill

gas or the energy it produces. These revenues have the potential to offset some of the

landfill closure costs. An overview of each phase is provided in the following outline:

Phase I - Assess Existing Site Conditions - Assess existing Site conditions and

prepare design plans sufficient to design, prepare bid specifications and construct an

interim gas collection network. The assessment of existing conditions will include

preparing an accurate Site map, evaluating the existing cover and sideliner conditions,

assessing interim landfill stability, and characterizing the landfill gas and "its"

development potential. The design component of the phase will include a plan to address

interim slope stability, design of the interim gas recovery system, and coordination of the

sale of gas or generated electricity sales to a known buyer/user.

Phase II - Interim Slope Stabilization and Gas Collection. Prepare agreements for

the sale of the interim landfill gas. Implement the interim slope stabilization plan and the

interim gas recovery system.

Phase III - Develop Preliminary Closure Alternatives. Perform a study and

prepare a report of closure alternatives for the landfill. The plan will include conceptual

designs with engineer's estimates of construction costs of several closure and post closure

options for review by the IEPA. Cost estimates will be based upon estimates provided by

actual contractors who have specialized expertise in each work area.

Phase IV - Detailed Design of Selected Closure Options. A detailed closure and

post-closure plan will be prepared using the options selected from the Phase III study.
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The plan will include engineering designs for each component of the closure plan. These

plans will be submitted to the IEPA for review.

Phase V - Bid Specification and Implementation. Bid specifications will be

prepared for the selection of contractors to implement the landfill closure plan.

Construction quality assurance documentation and closure of the landfill by the selected

contractor will be performed. Construction activities will include the installation of the

final landfill gas monitoring and any necessary revisions to the interim gas extraction

system.

Phase VI - Site Post-Closure Operation and Maintenance. Engineering services

and construction maintenance of the landfill during the post-closure care period of the

landfill.

PHASE I - ASSESS EXISTING SITE CONDITION

As previously discussed in this report, PEI recommends using a phased approach

to complete Site closure. Phase I will consist of assessing the existing Site conditions

with the objective of installing a landfill gas recovery system. Phase I provides the IEPA

with the Work Plan to initiate landfill closure activities. Revenues generated by the gas

recovery system will offset costs to initiate and complete landfill closure activities. The

proposed scope of services to complete Phase I has been divided into recommended

Tasks. A detailed description of the proposed scope of services is provided in the

following subsections. Also included in Attachment A to this report are an itemization of

the proposed service costs and a schedule. A summary of the estimated cost and time to

complete each task is provided in Table 1 at the end of this Section.

Task 1 -Evaluate Existing Plans and Prepare Current Site Map. The PEI Project

Manager and Project Engineer will review the existing closure plan, the gas extraction

plan, the available landfill construction documentation and the permit reviewer notes.

They will recommend to the IEPA Project Manager which_com.ponents of the existing
~~

plans can be used in the landfill closure and gas extraction program.
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The PEI Project Manager will obtain a latest digitized copy of the Site topography

from the Sidwell Company. A preliminary topographic map will be generated from the

Sidwell topography. Using AutoCAD Version 13 the map will be reviewed by the

Project Engineer and a Registered Land Surveyor. They will prepare a plan to obtain
—

spot checks of the existing landfill elevation! The Survey Plan will be submitted for

review by the IEPA Project Manager and the PEI Project Manager. Once the plan is

approved, a Survey Crew will be directed to set horizontal and vertical control points at

the Site and perform the elevation spot check. ';
'

While performing the elevation spot check, the Survey Crew will survey the

location and elevations of pertinent Site features. These features included the leachate

collection manholes, the leachate recirculation ponds, the landfill gas extraction test wells

and monitoring probes, and groundwater monitoring wells. Water (leachate) levels

(elevations) will be obtained when possible.^

The property boundaries will be researched by a Registered Land Surveyor and

will be located by the Survey Crew. Chicago Title will assist the RLS in obtaining the

records. The RLS will review the property ownership records and determine if the

property boundaries can be located from the available information. The RLS will direct

the Survey Crew to survey the locations of the property boundaries, which occur on or at

the edge of the Paxton Landfill Site.

After the Site survey is completed, an updated Site map will be prepared. The

Survey Chief will work with the CAD Operator and Project Engineer to prepare the

revised Site map. The Site map will include the current site topography, pertinent Site

features and the property boundary locations. The finished Site map will be reviewed by

the IEPA Project Manager and the PEI Project Manager. Any comments will be

incorporated into the map by the CAD Operator. The map will then be sent for approval

by the Principle Engineer.

Task 2 - Investigate Existing Cover Thickness and Characteristics. The Project

Engineer and Survey Chief will establish an arbitrary 200-ft. sampling grid to

14



characterize the cover composition. Up to 60 sampling locations and elevations will be

surveyed by the Survey Crew or Project Engineer and Survey Chief.

The Project Engineer will direct test probes to verify the thickness and

composition of the cover material. The test probes will either be hydraulically pushed,

drilled with a drill rig or hand driven using a split barrel or split spoon-sampling device.

If cohesive low permeability samples are encountered one (1) Shelby tube sample will be

collected from every other grid point or every 80,000 square feet of cover material. If

sufficient recovery can not be obtained using split barrel sampling devices, test pits will

be dug using either hand augers or a backhoe and operator. The materials from the test

pit will be logged and sampled by the Project Engineer.

One sample from each test probe location will be submitted for a combined

hydrometer and sieve analyses in accordance with ASTM D422. Triaxial permeability

tests will be performed on low permeability cohesive samples from Shelby tubes.

The Project Engineer and Project Manager will prepare a report of the results of

the Task 2 Study. The report will provide an overview of the project methodology,

standard operating procedures used in the investigation and the results of the

investigation. Figures will be prepared to illustrate sampling locations, cover thickness

and cover composition. The report will include boring or test pit logs, grain size and

hydrometer analyses and triaxial permeability test results. Conclusions regarding the

existing cover and recommendations regarding the interim and final cover will be

prepared by the Project Engineer and Project Manager. A draft report will be submitted

to the IEPA Project Manager for review. Upon receipt of any comments, the report will

be finalized and sent to the Principle Engineer for review.

Task 3a - Per the IEPA 's request, PEI has included this task to prepare a Request

for Proposals (RFP) to sell the gas rights to the Paxton Landfill. PEI will prepare a draft

RFP for review by the IPEA. The RFP will include specifications which may result in a

cost savings to the IEPA regarding other remediation costs. For example, specifying

dual extraction wells or pilot gas studies in the RFP could result in a significant cost
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savings to the State. PEl proposes to use DJS Enterprises Inc. to assist in preparing and

reviewing the RFP specifications and responses.

Once PE1 has received comments from the IEPA, the RFP will be finalized and

published. PEI will respond to any questions raised and will provide a site visit for

prospective bidders. PEI will review and rank the adequacy of the responses to the RFP.

PEI will meet with select bidders to clarify bid details and identify if the collection of

additional site data is necessary. PEI will negotiate details of the investigation (bidder

performing supplemental investigations, etc.) with select bidders.

PEI will provide a report of the bids received from the RFP. The report may

recommend modifications to the scope of services and cost estimate for Task 3b. The

report will provide an overview of the bids and services to be provided in the bid

applications.

Task 36 - Landfill Gas and Leachate Characteristics Study. PEI recommends

performing a pilot study to quantify the landfill gas development potential and determine

the leachate characteristics at the landfill. The study will include the installation of 4-

inch diameter pumping wells and 2-inch diameter observation probes. Two pumping

wells and up to three observation probes will be installed at each pilot study location. Up

to two pilot study locations will be completed on the landfill.

The objective of the gas study is to determine the ability of "old" refuse to

produce gas versus the rate of gas generation from the rate of generation of the shallow «J

well. The results of the study will help determine the ideal depth to obtain the maximum

amount of gas, determine the radius of influence of the gas wells and to estimate the

amount of landfill gas available for economic recovery.

The objective of the leachate study is to determine the leachate elevation, the
r̂

specific yield of the leachate and the leachate chemical characteristics. The results of the

study will be used to design a leachate extraction system to control leachate and promote

gas generation and evaluate leachate treatment options.
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The PEI Project Manager and Project Engineer will prepare an investigation plan

for installing the wells and probes, and performing the study. They will meet with

potential purchasers of the gas and/or the leachate treatment facilities to verify the

necessary data is obtained from the studies.

The Project Engineer will use a drill rig to install the extraction wells and probes

at the landfill. The Project Engineer will direct a drill rig and crew using 6.25-inch I.D.

hollow stem augers. The pumping wells at each two pilot study locations will consist of

a shallow and deep pumping well. The deep pumping well will be drilled up to 100 feet

dee;p. The shallow pumping well will be drilled up to 60 feet deep. The actual depth of

the pumping wells will be determined in the field by the Project Engineer. The crew will

install a 4-inch diameter schedule 80 PVC slotted casing inside the augers. The augers

will be removed and the annular space will be backfilled using washed pea gravel to

approximately ten (10) feet below the surface. The remaining annular space will be

sealed using a bentonite grout.

An observation probe will be installed at a specified distance from the pumping

wells. The boring will be drilled to a few feet deeper then the static leachate level

observed in the pumping wells. (For the purpose of this scope of work, the observation

probes will be assumed to be up to forty-feet deep). A 2-inch diameter schedule 40 PVC

slotted casing will be installed inside the augers. The augers will be removed and the

annular space backfilled with washed pea gravel to approximately 10 feet below the

surface. The remaining annular space will be sealed using a bentonite grout.

The Project Engineer will document the boring and well construction. The

Project Engineer will record static leachate levels and record field gas measurements

upon completion. A Survey Crew will survey the location and elevation of the well and

probe. The Project Engineer will prepare boring logs, as-built diagrams for the wells and

a Slite location map.
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Landfill Gas Characterization Study. A landfill gas extraction test will be

performed on the 4-inch pumping wells, with the 2-inch well used to observe pressures.

Vacuum will be induced using a portable blower and generator. During the pilot test the

induced vacuum, temperature, flow rate and the quality of gas will be observed from the

pumping well. The gas quality will be measured using a Landtec GA-90 landfill gas field

meter for temperature, pressure, methane, oxygen, and carbon dioxide. The gas pressure

or vacuum will also be recorded in the 2-inch diameter observation probe.

The Project Engineer and Project Manager will prepare a report estimating gas

yields and sustainable quality from the test data. The report will contain data from the

tests including measured flow rates, duration, quality and drop-off of flow and/or quality

over time. The data will be used to determine well spacing, depth and to predict long-

term gas revenues for the interim and final landfill gas extraction systems.

Leachate Characterization Study. A leachate "characterization study will be

performed at the landfill. The study will include a leachate pumping pilot test at the two

(2) pumping well locations. The objective of the pilot test will be to determine leachate

characteristics and possible extraction rates. This information will be used to design an

effective leachate extraction and/or control system. The objective of this test is to

determine the effectiveness of extracting leachate from interior wells versus other

options.

The study will also include a review of the leachate levels at the landfill. The

Project Engineer will obtain static leachate levels from each of the perimeter leachate

collection manholes, the leachate seepage ponds, the pumping wells, the observation

probes, and at seeps observed on the side slopes. The leachate elevation at each point

will be reviewed by the Project Engineer. The data will be reviewed to estimate leachate

levels across the landfill. The Project Engineer will direct the CAD Operator to prepare a

map illustrating the interpreted leachate elevations across the landfill. The data and the

map will be used to evaluate landfill gas generation potential, leachate control, leachate

extraction options and to calculate landfill slope stability.

18



Leachate quality will also be determined as part of the study. The Project

Engineer will collect four (4) composite leachate samples. One sample will be collected

from the manholes on the south side of the landfill, one from the north side of the landfill,

one from the seepage ponds and the last one from the leachate extraction wells installed

as part of the pumping study.

The Project Manager and Project Engineer will prepare a summary report of the

leachate pumping pilot study and the leachate elevations. The data obtained from the

pumping study will be included in the report and a leachate elevation map will be

prepared.

Task 4 - Perform Landfill Interim Stability Analyses. The Project Engineer will

perform a stability analyses of representative landfill side slopes which exceed 3

horizontal to 1 vertical. The updated topographic map and the leachate elevation map

prepared in previous tasks will be used in the study. A report will be prepared after

completing the stability analyses. The report will include a description of the

methodology used to select the cross sections analyzed, to perform the analyses, and all

figures and calculations used for each slope. The Principle Engineer will review the

study. The study will be submitted to the IEPA Project Manager for review. If the final

report concludes that some of the slopes have an unacceptable risk for slope failure, and

recommends remediation, an interim plan to stabilize the slopes will be prepared.

Task 5a - Preliminary Assessment of Sideliner Construction Locations. At the

IEPA 's request PEI has prepared this proposal to perform a preliminary assessment of

the sideliner at the landfill. In order to assess the potential for offsite migration of both

landfill gas and leachate, PEI recommends performing an assessment of the sideliner.

The sideliner was to be installed during landfill construction to seal off the shallow sands,

silts and surficial deposits. The Project Engineer will prepare a plan and establish

sampling locations every 250 feet around the landfill.

A survey crew will establish 6 of the sampling locations at the landfill. Two

locations will be established on the north side, two on the south side, one on the east side
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and one on the west side. A drill rig or geoprobe will be used to collect samples at each

sampling location. The Project Engineer will direct the geoprobe or drill crew to collect

the samples. If the sideliner is encountered it will be continuously sampled until the

native glacial tills are encountered. One Shelby tube sample will be collected from the

sideliner and sealed by the Project Engineer.

If fill or permeable material is encountered, the probe will be offset 10 feet until

the seal is encountered or the engineer concludes the seal is not present. The probe holes

will continue to be offset every 10 feet within the toe of the landfill and the edge of the

property boundary or other physical barrier (stormwater retention pond, etc.) If the

sideliner is not encountered after probe holes were drilled every 10 feet within the right

of way, the engineer will conclude no sideliner is present at that location.

Laboratory testing will be performed to determine the general physical and

engineering sideline characteristics. A grain size analyses and hydrometer test will be

performed on each Shelby tube sample in accordance with ASTM Standard D422. The

testing will verify the sideliner composition. A triaxial permeability test will be

conducted on cohesive Shelby tube samples collected from low permeability cohesive

material. These tests will be performed on a satisfactory number of cohesive samples to

provide a general range in characteristics for each material type used to construct the

sideliner. This will define the range in hydraulic conductivity of the sideliner.

The Project Engineer will prepare a summary report of the investigation results.

The report will describe the methodology used to perform the study and describe the

conditions encountered. The report will also provide standard operating procedures

issued in the study, the results of any geotechnical testing, and a site map illustrating the

locations of the sideliner and test boring locations. The report will be reviewed by the

PEI Project Manager and the Principle Engineer. After the report is finalized, it will be

submitted to the IEPA Project manager for review.

Task 5b - Assess Sideliner Construction Location. A survey crew will establish

the remaining sampling locations (up to 64) at the landfill. A drill rig or geoprobe will be

20



used to collect samples at each sampling location. The Project Engineer will direct the

geoprobe or drill crew to collect the samples. If the sideliner is encountered it will be

continuously sampled until the native glacial tills are encountered. One Shelby tube

sample will be collected from the sideliner and sealed by the Project Engineer.

If fill or permeable material is encountered, the probe will be offset 10 feet until

the seal is encountered or the engineer concludes the seal is not present. The probe holes

will continue to be offset every 10 feet within the toe of the landfill and the edge of the

property boundary or other physical barrier (stormwater retention pond, etc.) If the

sideliner is not encountered after probe holes were drilled every 10 feet within the right

of way, the engineer will conclude no sideliner is present at that location.

Laboratory testing will be performed to determine the general physical and

engineering sideline characteristics. A grain size analyses and hydrometer test will be

performed on each Shelby tube sample in accordance with ASTM Standard D422. The

testing will verify the sideliner composition. A triaxial permeability test will be

conducted on cohesive Shelby tube samples collected from low permeability cohesive

material. These tests will be performed on a satisfactory number of cohesive samples to

provide a general range in characteristics for each material type used to construct the

sideliner. This will define the range in hydraulic conductivity of the sideliner.

The Project Engineer will prepare a summary report of the investigation results.

The report will describe the methodology used to perform the study and describe the

conditions encountered. The report will also provide standard operating procedures

issued in the study, the results of any geotechnical testing, and a site map illustrating the

locations of the sideliner and test boring locations. The report will be reviewed by the

PEI Project Manager and the Principle Engineer. After the report is finalized, it will be

submitted to the IEPA Project manager for review.

Task 6 - Prepare a Detailed Phase II and III Work Plan. The PEI Project Manager

and Project Engineer will prepare a detailed scope of services, schedule and cost estimate

to implement the interim gas collection system and stabilization (Phase II) and complete
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the Closure Alternatives Study (Phase III). This will include meeting with potential

•w purchasers of the gas, or electricity generated from the gas. The PEI Project Manager

and Project Engineer will meet with Land and Lakes (and other potential sources of cover

material) in an attempt to secure nearby suitable cover materials. Proposals from the

potential purchasers will be included for review by the IEPA Project Manager. The PEI

Project Manager will review the existing groundwaiter and gas monitoring systems and

data. The PEI Project Manager will recommend modifications to the systems (if

necessary) to be included in Phase II or Phase III or the landfill closure.

Task 7 - Project Management. Meetings, Health and Safety Plan. OAPP. The

PEI Project Manager will be available for meetings and prepare reports (i.e. periodic

project status reports) at the direction of the IEPA project manager. The PEI Project

Manager will prepare a draft Site specific health and safety plan and draft QAPP using

the IEPA generic plans. The plans will be submitted to the IEPA Project Manager for

Review. Upon receipt of comments, the plans will be finalized and used by the PEI staff

and subcontractors at the Site.
\^0r

The scope of this investigation assumes all work will be performed in level D or

modified level D. If conditions are encountered during any phase of the Site

investigation requiring a higher level of personal protection, additional fees will be

required to be negotiated into the scope of that particular phase of the investigation.

These additional costs may include the necessary health and safety equipment and/or

additional time to complete the fieldwork. The additional time will be estimated to

account for implementation of the protective equipment, personnel and equipment

decontamination and additional time necessary to complete the work performed while

wearing personal protective equipment.

PHASE II - INSTALL INTERIM GAS COLLECTION AND INTERIM

STABILIZATION

Develop Landfill Gas Monitoring Program. The following scope of work

u idsntifies tasks to be performed to ensure landfill gas is properly monitored at the Site.
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Phases II through VI are generalized and the actual Work Plan will need to be refined

after each previous phase is completed.

Design and Install a Gas Monitoring System of Perimeter Gas Probes. The data

collected during the Phase I study will be reviewed to determine the number and location

of gas probes required to monitor horizontal gas migration.

The probes will be installed by drilling test borings using hollow stem augers.

The borings will be sampled every 5 feet using a 2-inch O.D. split-spoon sampler.

Samples will be collected below the groundwater table to determine the likelihood of

lateral migration in times of low water elevations.

Following drilling, a gas probe will be installed in the test boring. The gas probe

will be constructed in accordance with IEPA approved gas probe construction procedures

and materials.

Prepare a Plan and Identify the Ambient Air Monitoring Locations as Required

by Regulations. The Phase I study data will be reviewed to develop a gas monitoring and

recordkeeping program consistent with Section 811.310. Develop a protocol of

corrective action steps if the ambient air tests show methane concentrations above five

percent of the lower explosive limit in air.

If required by IEPA, install in-waste gas monitoring probes placed at intervals

necessary to provide a representative sampling of the composition and build up of gas

within the unit.

Develop Interim Gas Extraction Design. Use the Phase I study information and

the previous information submitted by RTC and Weston to design an interim gas

extraction system. The system will utilize vertical extraction wells spaced according to

the radius of influence determined from the Phase I pump/vacuum tests. Consideration

will be given to horizontal extraction wells and or trenches if conditions dictate their

advantage.
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The current conceptual design includes 30" to 36" diameter boreholes, 8"

diameter riser pipes, high-density polyethylene (HOPE) pipe laterals buried into a three

feet deep trench, and a HDPE header pipe. The file review uncovered text referring to 40

wells although the design drawing shows 18 wells spaced at 150 feet to 200 feet apart.

An engineer's estimate of construction cost will be provided with the interim design.

The interim gas extraction design and installation system will be completed as a

part of Phase II and with considering changes in landfill surface topography.

Initiate Interim Gas Collection System. PEI will assist in negotiating the sale of

landfill gas. This will include preparing the contractual arrangements with the gas

purchaser. Services will also include implementing the interim landfill stabilization and

the gas collection procedures. An overview of these services is provided below.

Make arrangements for gas sales. PEI will provide technical data to negotiate the

contract with the purchaser of the landfill gas. Services will include providing technical

data regarding gas quality and providing specific information on the landfill interim

stabilization and gas collection systems. Based upon the preliminary review, the sale of

the gas to the present Land and Lakes Gas to Energy System may be the best short-term

option of receiving revenue from the landfill since capital expenditures could be much

less than other alternate options.

Complete interim landfill stabilization. Using the results of the Phase I study, PEI

will prepare an interim landfill stabilization plan and bid specification (if necessary). PEI

will prepare an interim final grading plan necessary to obtain landfill stabilization to

prevent major slope failures and allow the installation of the interim gas collection

systems. PEI will prepare specifications and solicit bids for the selection of a remedial

contractor to perform the necessary site improvements.

Install interim gas collection and energy systems. PEI will provide the necessary

design services and prepare the bid specifications on behalf of the IEPA to implement the
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interim gas collection system. PEI will assist the IEPA in the contractor selection and

engineering oversight of the interim gas collection installation. If the selected gas

purchaser agrees to provide these services, PEI will provide the necessary site data to the

purchaser and will provide technical review of the purchaser's plan on behalf of the

IEPA.

PHASE III- CLOSURE ALTERNATIVES STUDY

A closure alternative study will be prepared to assess the final landform, final

slope stabilization, and to select the final cover system. In addition, during the closure

alternative study, the end use, landfill gas management system, leachate management

system and surface water management plan will be evaluated. Three final landforms will

be assessed, and three final cover systems will be investigated. As a result of this Phase,

a final landform and final cover system will be recommended to the Agency for

implementation.

Final Landform and Stabilization. The final landform will be designed having a

grade slope capable of supporting vegetation and which minimizes erosion. The final

form will be designed to drain runoff away from the cover, and to prevent ponding on the

landfill. The final landform will be designed to achieve a factor of safety against slope

failure of at least 1.5 for static conditions and 1.3 under seismic conditions. The

following three final landforms will be considered as follows:

Option 1. Minimum regrading will be conducted. Basically, the final landform

will be similar as existing with a top elevation at approximately 760 feet. It is anticipated

that some earthwork will be needed to promote positive drainage away from the landfill

and to prevent water from ponding on the landfill surface. Figure VIII-1 presents a draft

concept for Final Landform Option 1.

Option 2. Medium regrading effort will be conducted mostly on portions of the

landfill above elevation 700 feet, and the existing flat sloping top. The final elevation

will be near the current grade. It is anticipated that most of the regrading will utilize the
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existing waste mass, as no further waste placement will be permitted. Figure VIII-2

presents a draft concept for Final Landform Option 2.

Option 3. Extensive regrading effort will be conducted that will increase the

volume of the current landfill by either placement of waste or borrow soil material from

an onsite or outside source. The final landfill elevation will increase to approximately

770 feet. Figure VIII-3 presents a draft concept for Final Landform Option 3.

Vegetation will be selected for all the reconstructed surfaces to minimize wind

and water erosion on the final protective cover. Temporary erosion control measures

while vegetation is being established will be included with the detailed closure plan.

Selection of the vegetation will be made considering the following factors: compatibility

with, climate conditions; minimum maintenance requirements; selection of a diverse mix

of native and introduced species that is consistent with the postclosure land use; tolerance

with landfill gas expected to be generated; and root depth not to exceed the depth of the

final protection cover system.

Final Cover System Selection. The selection of the final cover system will be

based on the results of the evaluation of the existing intermediate cover thickness and its

permeability (Phase I), and on the applicable regulations for the landfill. The final cover
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profile may be modified to accommodate the requirements of the selected landfill gas and

leachate management plans. As a minimum, the following three final cover profiles will

be investigated:

Final Cover Profile 1. A compacted 24-inch thick clay material layer overlaid by

a 6-inch topsoil vegetative layer. See Figure VIII-4.

Final Cover Profile 2. A compacted 3-feet thick clay material layer having a

compacted hydraulic conductivity of 1x10"7 centimeter per second or less overlaid by a

protective cover layer 3-feet deep. The protective cover layer will consist of 30-inches of

cover material overlaid by a 6-inch topsoil vegetative layer.

Final Cover Profile 3. A composite geomembrane and low permeability material

overlaid by a 3-feet protective layer capable of supporting" vegetation. See Figure VIII-6.

End Use. The landfill postclosure end use will be assessed and selected in

coordination with the Agency and the community organizations that the Agency

designates for this purpose. No development plans for residential, commercial or

industrial use will be permitted at the site. Three end uses will be investigated:

Restricted Access. This alternative assumes that no public access will be allowed

to the landfill. Fencing and security systems will be incorporated into the final design to

prevent public access to the site.

Passive Recreation. Under this alternative, the postclosure end use of the landfill

will be for public passive recreation. Passive recreation activities that will be encouraged

may include bicycle trails, wildlife observation areas, walking paths, or nature

conservation and development areas.

1
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Active recreation. This alternative assumes that the landfill will be designed for

an end use that will encourage more public active participation such as a recreational

park.

Landfill Gas Management System. After the initial landfill gas characterization

study is complete (Phase I) and an interim gas collection system is installed (Phase II),

the design and implementation of a landfill gas management system will be required. The

landfill gas management system may include:

Passive System. If the initial landfill gas characterization study and the interim

landfill gas collection system indicates that the methane gas levels exceed the limits

specified by the regulations but are below marketable gas energy levels, then a passive

gas management system may be designed and installed until an active system is

complete. The passive gas venting system will consist of "gas flares, to be installed on the

perimeter of the landfill. The methane gas vents will be designed to be capable of venting

methane gas to the water table or the bottom of the liner, whichever is higher.

Active System. If the gas characterization study shows sufficient income

potential, an active landfill gas extraction system compatible with the selected landfill

closure will be designed and implemented. The active system will be designed to extract

the methane gas from the landfill and transport it to a central location(s) for processing.

The active system will be designed to be operable for the duration of the postclosure

period, or until the waste mass has stabilized enough to no longer produce methane gas in

quantities that exceed the minimum allowable concentrations. The active system will be

designed to collect and manage the gas condensate, and to withstand the landfill

postclosure activities, including landfill settlement. The active landfill gas system will

incorporate one or a combination of the following:

A. Flares. On-site combustion devices such as flares may be used for

disposal of landfill methane gas when the quantity of landfill gas is

insufficient to economically generate electricity or be sold to the selected
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user. Flares will be designed to meet the general control device

V..' requirements of new source performance standards.

B. Processing. The landfill gas may be transported to an onsite or offsite gas

processing facility, such as a gas to energy plant in which the methane gas

will be converted into electricity.

Leachate Management System. A retrofitted leachate management system will be

designed and installed if required after the initial leachate assessment is complete. The

leachate management system will include methods for the collection, extraction and

treatment of leachate.

Leachate Collection and Extraction System. A leachate collection and extraction

system, constructed on top of the base liner was not originally incorporated at the landfill.

Therefore, a retrofitted leachate collection and extraction"system may be required which

would include one or a combination of the following methods:
«•'

A. Perimeter Trench. A leachate collection trench along the toe of the

landfill to collect and extract the leachate prior to it leaving the site. The

trench will be lined with geotextile to prevent silt from clogging the

perforated pipe with gravel backfill which is placed into the trench. (The

pipe size, slope, and material type will be selected based on leachate

generation rates and leachate evaluation). The gravel backfill will be

placed to about 3-feet below grade. The rest of the trench will be filled

with compacted clay fill to match the final grade. The bottom of the

trench will be sloped, to allow the collected leachate to gravity flow

toward collection manholes. The manholes will be equipped with

automatic pumping system to transfer the leachate to a predetermined

location for holding (if needed) and for subsequent treatment.

B. Vertical Extraction Wells. Drilled vertical leachate extraction wells may

""*' be installed from the top of the landfill down to the bottom of the original
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excavation. Typically, the vertical extraction wells will be 3 to 4 feet in

diameter, drilled with dedicated equipment. Once the well has been

drilled, a 6 to 12 inch diameter slotted extraction pipe will be placed, and

centered to the bottom of the well. The annular space between the

extraction pipe and the walls of the drilled well will be filled with granular

material to permit the flow of leachate from the waste mass to the

extraction well. Each vertical extraction well will have a dedicated pump

that will convey the leachate to a header system. The header system will

collect the extracted leachate and transport it to a predetermined location

for holding (if needed) and for subsequent treatment. The waste mass

collected during the well drilling operation will be placed back on the

landfill and could be used for regrading prior to final cover placement.

C. Horizontal Collection Wells. At locations where surface leachate seeps

are present, a horizontally drilled collection well may be installed to

capture the localized leachate source. The wells will be 4 to 6 inch

diameters, perforated or slotted pipe which will gravity drain to the

leachate header system.

D. Dual Gas-Leachate Extraction Wells. The vertical extraction wells could

be designed and installed to operate as combined landfill gas and leachate

extraction wells. The header system could also be designed to operate as a

combined system for transporting leachate, methane gas and condensate.

Leachate Treatment. The treatment of the collected leachate may include a

combination of one or more of the following alternatives:

A. Recirculation. Once the leachate has been collected, it will be pumped to

the top of the landfill for recirculation back into the waste mass. A

recirculation system or leachate infiltration trench network will be

designed for the flat areas on top of the landfill. The network will

36



distribute the collected leachate through the upper waste mass for its

percolation back to the leachate collection system.

B. On-site Treatment. An on-site treatment or pretreatment system will be

designed based on the established leachate characteristics. The treated

effluent may be discharged to waters of the State if it meets the State

discharge requirements.

C. Off-site Treatment. The leachate may be sent to an off-site treatment

works that meets State requirements.

Surface Water Management. A surface water management system will be

designed to accommodate run-on and runoff as described in the following sections.

Run-on Control. The topography of the site precludes the possibility of run-on to

the landfill from adjacent properties. Barriers and berms currently encompass most of the

site to divert stormwater run-on from the lower lying perimeter of the property.

Additional berms will be constructed to ensure that the capacity of the storage pond is not

exceeded by run-on from the adjacent properties. Typically, the berms will be at least 3

feet high, with a top width of at least 2 feet, and side slopes of 2 horizontal to 1 vertical or

flatter.

Runoff Control. Storm water management for runoff control will utilize a series

of benches and swales on sideslopes designed to carry stormwater away from the Site, in

a manner that minimizes infiltration, soil erosion and negative downstream impacts on

adjacent properties. Benches will be utilized along the access roads to the top of the

landfill and the perimeter road at the base of the landfill to aid in erosion control and in

collection and diversion of runoff. The runoff will be directed to one or two

sedimentation ponds. One sedimentation pond currently exists in the northwest corner of

the landfill. If this pond proves to be of insufficient capacity, then another pond location

will be used. The other pond may be located in the southeast corner of the landfill.
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PHASE IV - PREPARE DETAILED CLOSURE AND POSTCLOSURE PLANS

During this phase, a detailed description of the steps necessary to complete final

closure and postclosure activities for the landfill will be prepared. Closure and

postclosure plans will be prepared based on the selections from the Phase III study, and

will also include an engineering cost estimate to implement the necessary activities. The

necessary permits to perform the field activities will be obtained once the closure plan

has been approved by the Agency. In addition, a construction bid document will be

prepared to include the plans and specifications to construct the selected improvements.

Request for Proposals will be prepared for advertisement and submitted to qualified

contractors. Review of received construction proposals and contractor selection

recommendations will be prepared and submitted to the Agency for contract award.

Closure Plan. The closure plan will be prepared based on the selections from the

Phase III study. At this time, the alternatives and options for the different activities have

been selected. The closure plan will include (as a minimum) a discussion on the

following topics:

Introduction.

A. Applicable Closure Regulations

B. Site Background

C. Property Legal Description

D. Closure Methodology and Approach

Closure Activities.

A. Final Grading

B. Final Cover

1. Slope Stability-Existing Conditions Assessment

2. Design and Construction Specifications

3. Perimeter Seal

4. Equipment Requirements

5. Soil Erosion Control

6. Analysis
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C. Landfill Gas Management Plan

D. Leachate Management Plan

E. Surface Water Management Plan

F. Groundwater Monitoring

G. Construction Quality Assurance Plans

1. Final Cover (Earthwork and Geomembranes)

2. Leachate Collection System

3. Gas Control Facilities

4. Ponds, Ditches, Lagoons and Berms

H. Landscaping

I. Equipment Decontamination

J. Closure Schedule

K. Recordkeeping

L. Closure Certification

Postclosure Plan. A postclosure plan will be prepared for the activities that would

take place after the closure of the landfill is complete. The postclosure plan will include

as a minimum a discussion on the following topics:

Introduction.

Postclosure Period of Operations.

Systems Inspections.

A. Final Cover

B. Leachate Management

C. Landfill Gas Management

D. Surface Water Management

E. Groundwater Monitoring

Systems Maintenance Procedures.

Leachate, Landfill Gas, Surface Water and Groundwater Monitoring.

A. Monitoring Well Locations

B. Sample Collection Procedures

C. Analytical Procedures

39



D. Groundwater Quality Evaluation

Recordkeeping.

Site Security.

Operations and Maintenance Plan.

Completion ofPostclosure Care.

Engineering Cost Estimates. Detailed engineering cost estimates for the

implementation of the closure and postclosure activities will be prepared. The basis for

preparing the engineering cost estimates will be the options selected from the Phase III

study.

Construction Permits. The necessary permits for the implementation of the

closure and postclosure activities will be obtained as pertinent. The contractors will be

made aware of permits that they may have to secure in order to proceed with the

construction activities.

Construction Bid Documents. A construction bid document will be prepared to

include the plans and specifications to construct selected Site improvements. The bid

document will be used as the basis to solicit construction bids. A request for proposals to

perform the necessary activities will be advertised and submitted to qualified contractors.

Contractors Selection. The construction proposals received from the project

bidding process will be reviewed and evaluated for completeness. A list of recommended

contractors will be submitted to the Agency to award the construction contracts.

PHASE V - CLOSURE ACTIVITIES

After the construction contracts have been awarded by the Agency, the closure

activities will commence. Construction activities may include:

Regrade Final Landform.

40



Install Management Systems for:

Leachate.

Landfill Gas.

Groundwater Monitoring.

Surface Water.

Final Cover Placement.

Revegetation and Erosion Controls.

Install Monitoring Systems for:

Leachate.

Landfill Gas.

Ground-water.

Surface Water.

Install Security System.

Closure Certification.

PHASE VI - POSTCLOSURE ACTIVITIES

The postclosure activities will be initiated after the closure activities are complete

and a certificate of closure has been issued by the agency. The postclosure activities are

mostly the implementation of the operation and maintenance tasks described in the

Operations and Maintenance Plan that will be completed for the duration of the

postclosure period, in order to maintain and preserve the closed site. Equipment and

structures unnecessary for postclosure land use will be removed. The postclosure care

will be conducted for a period of 30 years following closure. Tasks that will be

performed will include:
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Inspections.

Leachate Collection System Components.

Landfill Gas System Components.

Groundwater Monitoring Components.

Landscape and Final Cover.

Maintenance and Repairs.

Monitoring.

Leachate.

Landfill Gas.

Groundwater.

Security.

Record Keeping.

Emergency Procedures

ref:\sp\p\7047AO-I\workplan
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PATRICK
EENQINEERINQ INC.

November 13, 1998

Mr. Stan Komperda
Illinois Environmental Protection Agency
Bureau of Land
1001 North Grand Avenue East
Springfield, IL 62702

Transportation
Infrastructure
Environmental
Planning
Architecture
Design/Build
Surveying

Subject: Preliminary Assessment of Sideliner Construction

Reference: PEI Project No. 7047.A1-5

Dear Mr. Komperda:

PEI has prepared this letter report to provide the results of the preliminary assessment of
sideliner construction at the Paxton Landfill located in Chicago, Illinois. The purpose of
the assessment was to determine whether a low permeability clay sideliner was
constructed around the landfill (the sideliner was required in an IEPA permit). The
sideliner existence would prevent offsite migration of both landfill leachate and gas.

The assessment consisted of drilling boreholes at six separate locations surrounding the
landfill, which included two locations on the north and south and one location on the east
and west portions of the landfill. In addition, PEI also installed one monitoring well at
each of the six locations in accordance with the Phase II work plan dated July 1998.

SUMMARY
The results of the sideliner assessment indicate that a low permeability clay sideliner was
encountered in three (3) of the six (6) sideliner borings (SL-1 IB, SL-23A and SL-26D).
Only at boring SL-1 IB was the sideliner keyed into the underlying glacial till unit. The
clay liner material encountered in SL-23A and SL-26D was underlain by saturated
landfill refuse and a saturated silty sand unit, respectively. Based on this information, it
appears that the clay liner material at SL-23A and SL-26D does not prevent landfill
leachate from migrating into the upper most migration pathway (e.g. the silty sand unit).
A low permeability clay sideliner material was not encountered in any of the other
sideliner boring locations.

Based upon the results of the investigation, the low permeability clay sideliner is keyed
into the underlying glacial till unit along the east half of the north side of the landfill.
The remainder of this letter report provides a description of the assessment methodology,
assessment results, and conclusions.

300 West Edwards St.. Suite 200 • Springfield, IL 62704-1907 Tel: (217) 525-7050 • Fax:(217)525-7053

Printed on recycled p«per
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November 13, 1998

ASSESSMENT METHODOLOGY
A total of six (6) sideliner assessment locations were established surrounding the landfill.
Two locations were established on the north side, two on the south side, one location on
the east, and one location on the west. Figure 1, provided in Attachment A, illustrates the
assessment locations and the individual borings for each location. The assessment
locations were designated to meet two purposes: 1) to assess whether a sideliner had been
constructed and 2) to provide additional geotechnical data to supplement the preliminary
slope stability data. After the locations were determined, a survey crew surveyed and
staksd each location at the toe of the landfill slope prior to drilling activities.

The sideliner assessment methodology consisted of drilling and sampling a boring at each
surveyed location. If fill or natural geologic material was encountered during drilling at
the surveyed location, then the boring was offset between 8-feet and 10-feet until the clay
liner was encountered or the engineer concluded the clay liner was not present. The
boreholes were continuously offset every 8-feet to 10-feet from the toe of the landfill
slope to the edge of the property boundary or other physical marker. Based on the
information that the sideliner had a surface width of ten (10) feet, the developed
methodology should have encountered the sideliner (if present) during drill ing activities.

Drilling and Sampling. An experienced geological engineer supervised all drilling
activities, logged soil borings, and completed all drilling documentation. All borings
were logged in accordance with the locally adapted version of unified soil classification
system (ASTM D-2487). A copy of the completed boring logs and field reporting
documentation is provided in Attachment B and Attachment C, respectively. The
engineer also directed the installation of monitoring wells at the six (6) locations. All
monitoring well installation activities were completed in accordance with the PEI
document, "Groundwater Monitoring Well Installation Plan" dated June 1998
(Attachment D). The as-built diagrams provided in Attachment E are "draft" copies until
the well locations and elevations are surveyed and final well designations are assigned.

All drilling and monitoring well installation was performed by Patrick Drilling Inc. using
either a truck mounted CME-55 or an ATV mounted CME-75 drill rig. The boreholes
were advanced using either 3 %-inch or 4 '/4-inch I.D. hollow stem augers. All borings
were sampled using a standard 2-inch diameter split spoon sampler in accordance with
ASTM D-1586. The borings were either continuously sampled or sampled at 5-foot
intervals. The borings that were converted into monitoring wells were drilled using 4 1A-
inch I.D. hollow stem augers and continuously sampled or blind drilled within 10-feet of
a continuously logged boring. If a clay liner material was encountered, then a thin-walled
3-inch diameter shelby tube sample was collected in accordance with ASTM D-422.
Shelby tube samples were submitted to the PEI laboratory for triaxial permeability
testing. Copies of the laboratory testing results are provided in Attachment F. All
boreholes were abandoned by filling the annular space with granular bentonite chips or
high solid bentonite grout.
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Health and Safety and QA/QC. All work performed at the site was performed in
accordance with the Health and Safety Plan prepared by PEI and dated April 1998.
Typically, modified Level D PPE was implemented during all drilling activities in
accordance with the Health and Safety Plan dated April 1998. However, Level C PPE
was implemented while drilling borings SL-16G and SL-26C due to total volatile organic
vapor readings that were taken with a calibrated photoionization device (PID) during the
drilling activities.

To prevent cross contamination between boring locations, all drilling equipment was
decontaminated on-site using a steam generated high-pressure washer. A temporary on-
site decontamination pad was built on-site for the decontamination activities. The
decontamination pad consisted of plywood lined with a minimum of 3 layers of plastic
visqueen. The plywood was sloped to provide a sump for the removal of generated wash
water. All wash water was transferred to a 350-gallon plastic farm tank for temporary
storage.

All drilling cuttings generated during the drilling activities were placed into 55-gallon
drums in accordance with the PEI document, "Groundwater Monitoring Well Installation
Plan" dated June 1998. The drums were sealed, labeled and temporarily stored on-site.

ASSESSMENT RESULTS
The following paragraphs provide a narrative of the sideliner assessment results and the
on-site monitoring well installation.

Sideliner Assessment Results. A clay liner material was only encountered in three (3) of
the six (6) sideliner locations. The three sideliner locations that encountered a low
permeability clay sideliner are SL-23, SL-26, and SL-11. Of these three locations, only
boring SL-1 IB has the clay material keyed into the underlying glacial t i l l unit. The clay
sideliner material found in borings SL-23A and SL-26D is underlain by saturated landfill
refuse and a saturated silty sand unit. A total of three shelby tube samples were obtained
from each boring that encountered the clay liner material for triaxial permeability testing.
The permeability testing indicates that the tested soils have a hydraulic conductivity
ranging from 1.1 E-7 cm/sec to 3.3E-8 cm/sec. A table summarizing the laboratory
sample triaxial permeability tests results, hydrometer test results and grain sieve analyses
are provided in Attachment G.

At all other boring locations, either f i l l or natural geologic materials were encountered.
All sideliner boring locations, except SL-4, encountered fil l or natural geologic material
that exhibited a chemical odor. A detailed description of the soil conditions is provided
in the boring logs (Attachment B). A detailed sideliner boring location schematic
drawing is provided in the field report dated July 20, 1998 (Attachment C).
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v»» On-site Monitoring Well Installation. A total of six monitoring wells were installed
along the perimeter of the landfill. The screened monitoring units were determined
during the sideliner assessment since geologic conditions varied at each location. Three
(3) monitoring wells screen the lacustrine silty sand unit, two (2) monitoring wells screen
landfill refuse, and one (1) monitoring well screens the glacial till unit. The monitoring
well as-built diagrams (Attachment E) temporarily designate the monitoring well as the
boring designation. It should be noted that the monitoring well locations and elevations
have not been surveyed. The monitoring well surveying will be performed concurrently
with the leachate piezometer survey during Phase II. It should be noted that the attached
as-built diagrams are "draft" copies for review. Final on-site monitoring well as-built
diagrams will be submitted with the completed Phase II leachate piezometers.

ASSESSMENT CONCLUSIONS
Based on the information collected during the sideliner assessment, PEI has made the
following conclusions.

1. A low permeability clay sideliner was only encountered in three sideliner
borings (SL-11B, SL-23A and SL-26D) but only boring SL-11B
encountered a clay liner material apparently keyed into the underlying
glacial t i l l unit. The triaxial permeability testing from this boring reported
a vertical hydraulic conductivity of 3.3E-08 cm/sec. As a result, a
potential barrier impeding leachate and gas migration into the uppermost
migration pathway exists only along the east half of the north side of the
landfill.

2. The compacted clay sideliner material encountered in SL-23A and SL-
26D was underlain by saturated landfill refuse and saturated silty sand
unit, respectively. It appears that the sideliner material at these locations
does not prevent landfill leachate from migrating into the uppermost
migration pathway (e.g. the silty sand unit).

3. Clay sideliner material was not encountered in the remaining sideliner
boring locations.

4. All sideliner boring locations, with the exception of SL-4, encountered fill
or natural geologic material that exhibited a chemical odor.
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Page 5 of 5

PEI is pleased to continue to provide professional consulting services to the Illinois
Environmental Protection Agency. Should you have any questions, please contact either
of the undersigned at your convenience.

Very truly yours,

PATRICK ENGINEERING INC.

Sean J. Peters, E.I.T.
Geological Engineer

Sjp

Attachments:

j

D

J. Stephen Van Hook, P.O.
Senior Hydrogeologist

A - Figure 1
B - Boring Logs
C - Field Reports
D - Groundwater Monitoring Well Installation Plan
E - Monitoring Well As-Built Diagrams
F - Laboratory Results
G - Laboratory Result Summary Table

Ref:sp\p\7047al -5\sideliner.doc
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BORING LOGS
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SOIL/ROCK
DESCRIPTION

Brownish gray silty CLAY, some coarse to
fine sand, little coarse to fine gravel, hard,
low plasticity, dry to moist

CL
-FILL-

Black SILT, some brick and slag, little coarse
to fine sand, little wood fill, no plasticity,
moist

ML

-FILL-

Black wood and brick refuse, some silt and
silty clay, saturated

FILL

-REFUSE-

End of Boring @ 16.0'

NUMBER SL-8A SHEET 1 QF~~1
Illinois EPA Division of Land Pollution

T & NO. Paxton LandfiK-Sideliner Investigation 7047A1 5
)N N8.477.35, £1,736.82

SAMPLE
TYPE & NO.
DEPTH (FT)

RECOVERY(IN)

SS-1
0.0-2.0

15"R

SS-2
4.0^.5

5"R

SS-3
9.0-11.0

17"R

SS-4
14.0-16.0

8"R

w

II
COO

8
8
20
17

50/5"

7
7
6
7

4
3
2
3

PL D-
10

Water oontent
- 0_ _ ^ LL

20 30 40 50

Unconfined Compressive
Strength (TSF) 5K

1 2 3 4 5

X

( ^\ C
DRILLING CONTRACTOR Patrick Drilling Inc. REMARKS
DRILLING METHOD 3.25" H.S.A. Grouted Borehole upon
DRILLING EQUIPMENT CME-55 completion

[DRILLING STARTED 7/1 6/98 ENDED 7/16/98 J [

WATER LEVEL (ft.'*

NOTES
&

TEST RESULTS

qu>4.5'lsf

Slight chemical odor

hard augering @ 5.0'

Noticeable chemical
odor

2" gray silty clay
layer @ 10.8'

.̂

2 9.0' during drilling
y.
? ^__J
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nATDlotr CMr-IMCCDIMf- IMO CLIENT Illinois EPA Division of Land Pollution
^ PATRICK ENGINEERING INC. pRQJECT & NQ paxton Landfill_sideliner ,nvestigation 7047M_5

I J LOCATION 8 ft north nf SI -8A

LOGGED BY SJP
GROUND ELEVATION
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1
8.0
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SOIL/ROCK
DESCRIPTION

^ Brownish gray silty CLAY, some coarse to
Y, fine sand, little coarse to fine gravel, hard,
^ low plasticity, dry to moist

^ CLi
Black SILT and wood, little brick and slag, no
plasticity, moist

ML

-FILL-

Black SILT, some coarse to fine sand, little
fine gravel, trace glass and wood, medium
dense, saturated

ML

-FILL-

Gray and brown (some black) silty fine
SAND, medium dense, saturated

SM

SAMPLE
TYPE & NO.
DEPTH (FT)

RECOVERY(IN)

SS-1
0.0-2.0

17"R

AU-2
4.0-6.0

SS-3
9.0-11.0

7"R

SS-4
14.0-16.0

13"R

SS-5
19.0-21.0

OT
f-

II
mo

17
45
20
21

12
9
7
3

2
3
A
3

6
7

PL D-
10

Water Content
_ -o- _ _£ LL

20 30 40 50

Unconfmed Compressive
Strength (TSF) X

1 2 3 4 5

:>

DRILLING CONTRACTOR Patrick Drilling Inc. REMARKS
DRILLING METHOD 3.25" H.S.A. Grouted Borehole upon
DRILLING EQUIPMENT CME-55 completion

[DRILLING STARTED 7/1 6/98 ENDED 7/1 e/98_J l^_

NOTES
&

TEST RESULTS

qu>4.5*tsf

5" gray silty clay @
10.5'

Black silt has a
sludgelike
consistency and
appearance

SS-5: 15"R

WATER LEVEL (ft.)
5 9.0' during drilling

2 J
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TOlt-lf CMrMMPCDIMn IMP CLIENT Illinois EPA Division of Land Pollution
„„. PATRICK ENGINEERING INC. PROJECT & NO. Paxton Landfill-Sideliner Investigation 7047A1 -5

( J LOCATION 8 ft north of SL-8A
LOGGED BY SJP
GROUND ELEVATION
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T
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N
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P
LL^

I
Q.
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Q

20.0

21.0

S
TR

A
TA

SOIL/ROCK

DESCRIPTION

Gray and brown (some black) silty fine
SAND, medium dense, saturated

— ̂  bM/—
End of Boring @ 21. 01

SAMPLE
TYPE & NO.
DEPTH (FT)
ECOVERY(IN)

B
LO

W
C

O
U

N
T

S

8
7

PL D_
10i

Water Content
_ _Q_ _ ^ LL

20 30 40 50

Unconfmed Compressive
Strength (TSF) X

1 2 3 4 5

DRILLING CONTRACTOR Patrick Drilling Inc. REMARKS
DRILLING METHOD 3.25" H.S.A. Grouted Borehole upon
DRILLING EQUIPMENT CME-55 completion

DRILLING STARTED 7/16/98 ENDED 7/1 6/98^ l̂ _

WATER LEVEL (ft.)

NOTES
&

TEST RESULTS

SS-5: 15"R

5 9.0' during drilling

y.
2 ___J
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SOIL/ROCK
DESCRIPTION

Gray silty coarse to fine GRAVEL fill
-FILL-

C5M ^~

Brownish gray silty CLAY, some coarse to
fine sand, little coarse to fine gravel, low
plasticity, dry

-FILL-
— OL .»

Black to gray silty CLAY, some coarse to fine
sand, little slag/brick fill, little fine to medium
gravel, trace paper/plastic refuse, very stiff to
stiff, low to medium plasticity moist to wet

CL

-FILL-

Black SILT and fine sand, trace fine gravel,
saturated

ML
-FILL-

End of Boring @ 16.0'

SAMPLE
TYPE & NO.
DEPTH (FT)

RECOVERY(IN)

AU-1
0.0-2.0

SS-2
4.0-5.2

13-R

SS-3
9.0-11.0

19"R

AU-4
14.0-16.0

B
L
O

W
C

O
U

N
T

S

30
32

50/3"

5
5
4
6

Water Content
PL D o- - -A LL

10 20 30 40 50

Unconfmed Compressive
Strength (TSF) *

1 2 3 X 5

>

c ^ r
DRILLING CONTRACTOR Patrick Drilling Inc. REMARKS
DRILLING METHOD 3.25" H.S.A. Grouted Borehole upon
DRILLING EQUIPMENT CME-55 completion

[DRILLING STARTED 7/1 6/98 ENDED 7/16/98 J ^

X

WATER LEVEL (ft.)

NOTES
&

TEST RESULTS

Chemical odor from
4' to end of boring

Saturated
split-spoon from
9'-1V

3" saturated sand
lens @ 10.7'

Black silt has
sludgelike
consistency and
appearance

¥. 9.0' during drilling
y.
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LOGGED BY SJP
GROUND ELEVATION

BORING NUMBER SL-8D SHEET 1 ̂ OF~2
CLIENT Illinois EPA Division of Land Pollution

PROJECT & NO. Paxton Landfill-Sideliner Investigation 7047 A1 -5
LOCATION 7 ft north of SL-8C

E
LE

V
A

TI
O

N

a.
UJ
a w

SOIL/ROCK

DESCRIPTION

SAMPLE

TYPE & NO.
DEPTH (FT)

RECOVERY(IN) 1
mo

PL
Water Content

O -A
20
i

30
i

40 SO

Unconfined Compressive
Strength (TSF) *

NOTES
&

TEST RESULTS

0.0

3.3

4.0

,

"
14.0

18.0

Brownish gray silty CLAY, some coarse to
fine sand, little fine to coarse gravel, hard,
low plasticity, dry to moist

CL

Black clayey SILT, some glass, little fine
sand, very dense, no plasticity, moist

-FILL- r
a/ML

Dark gray silty CLAY, some fine to coarse
brick/slag/wood debris, hard, low plasticity,
moist

-FILL-
C

Wood debris fill, saturated
-FILL-

Gray and black silty CLAY, some sand, some
brick and glass, trace fine gravel, medium
soft, medium plasticity, wet

-FILL-
CL/

Black silty CLAY and fine sand, little
glass/wood debris, soft, medium plasticity,
wet to saturated

-FILL-
CL/

Black SILT, little wood debris, trace fine
sand, very to extremely dense, no plasticity,
moist

-FILL-
ML/

Black SILT and fine sand, brick debris,
saturated

-FILL-
ML

Gray and black silty fine SAND, trace roots,
medium dense, saturated

SM

SS-1
0.0-2.0
20"R

SS-2AB
2.0-3.2

17-R

SS-3
4.0-6.0

18"R

SS-4
6.0-8.0

8"R

SS-5
8.0-10.0

17"R

SS-6
10.0-12.0

8"R

SS-7
12.0-12.8

9"R

SS-8
14.0-14.8

6"R

SS-9
16.0-18.0

0"R

SS-10
18.0-20.0

20"R

3
3.17
18

10
15

50/3"

5
12
11
13

6
8
4
4

4
4
5
4 .

2
2
3
3

23
50/3

21
50/3

qu>4.5*tsf

qu>4.5*tsf

qu>4.5*tsf

*

X

2" saturated silty
sand lens @ 9.5'

Dry split-spoon SS-7

Black silt from 14' to
18' has sludgelike
consistency and
appearance

DRILLING CONTRACTOR Patrick Drilling Inc.

DRILLING METHOD 3.25" H.S.A.
DRILLING EQUIPMENT CME-55
DRILLING STARTED 7/1 6/98 ENDED 7/16/98

REMARKS

Constructed monitoring
well SL-8D upon completion

WATER LEVEL (ft.)
6.25' during drilling
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SOIL/ROCK
DESCRIPTION

Gray and black silty fine SAND, trace roots.
medium dense, saturated

SM

Gray silty CLAY, some coarse to fine
sub-rounded sand, trace fine sub-rounded
gravel, very stiff, medium plasticity, wet

CL

End of Boring @ 24.0'

SAMPLE
TYPE & NO.
DEPTH (FT)

RECOVERY(IN)

SS-11AB
20.0-22.0

16"R

SS-12
22.0-24.0

20"R

P

II
mo

3
7
6
7

?
3
6
7

PL r>
10
I

Water Content
- -0- - -A LL

20 30 «0 50
i i i

Uncontined Compressive
Strength (TSF) *

* C "\ C
DRILLING CONTRACTOR Patrick Drilling Inc. REMARKS
DRILLING METHOD 3.25" H.S.A. Constructed monitoring
DRILLING EQUIPMENT CME-55 we" SL-*D UP°" completion

[DRILLING STARTED 7/1 6/98 ENDED 7/16/93 J l̂

2 3 4 5

)

)

WATER LEVEL (ft.)

NOTES
&

TEST RESULTS

A

2 6.25' during drilling

y.
5t J
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PATRICK ENGINEERING INC.

BORING NUMBER

&NO.
LOCATION

SL-11A SHEET 1 OF 2
Illinois EPA Division of Land Pollution

Paxton Landfill-Sideliner Investigation 7047A1-5
N8.479.54, E2.486.72

LOGGED BY SJP
GROUND ELEVATION

E
L
E

V
A

T
IO

N

SOIL/ROCK
DESCRIPTION

SAMPLE
TYPE & NO.
DEPTH (FT)

RECOVERY(IN) 1
mo

Water Content

10
i 20

i
30
I

40

LL
50

Unconfined Compressive
Strength (TSF) X

NOTES
&

TEST RESULTS

0.0

1.8

5.3

18.0

Brownish gray silty CLAY, some coarse to
fine sand, little coarse to fine gravel/slag,
trace roots, trace refuse, hard, low plasticity,
dry

0/1
Gray silty CLAY, little to some coarse to fine
sand, trace fine gravel and brick debris, very
stiff, low to medium plasticity, moist

CL

-FILL-

Black clayey SILT, coarse to fine sand and
slag, trace plastic refuse, medium dense.
slight plasticity, moist to wet

-FILL-
ML

Gray silty CLAY, some to little coarse to fine
sand, very stiff, medium plasticity, wet

CL

-FILL-

Black saturated landfill refuse

-REFUSE-

SS-1
0.0-2.0

15"R

SS-2AB
4.0-6.0

16"R

SS-3
9.0-11.0

18"R

ST-4
14.0-16.0

16.5"R

SS-5
19.0-21.0

5
9
30
17

8
9
20
21

qu>4.5'tsf

*

*

SS-5: 12"R

DRILLING CONTRACTOR Patrick Drilling Inc.
DRILLING METHOD 3.25" H.S.A.
DRILLING EQUIPMENT CME-55
DRILLING STARTED 7/1 5/98 ENDED 7/15/98

REMARKS
Grouted Borehole upon
completion

WATER LEVEL (ft.)
2 14.0'during drilling
£ 3.8' upon completion



/ ' \ BORING

^ PATRICK ENGINEERING INC. ™OJEC
^ ) \ OCATIf

LOGGED BY SJP
GROUND ELEVATION
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SOIUROCK
DESCRIPTION

Black saturated landfill refuse

-REFUSE-

End of Boring @ 21.0'

NUMBER SL-11A SHEET ~2 OF — 2
Illinois EPA Division of Land Pollution

T & NO. Paxton Landfill-Sideliner Investigation 7047A1-5
)N N8.479.54. E2.486.72

SAMPLE
TYPE & NO.
DEPTH (FT)

RECOVERY(IN)

(f>i—

i
mo

7
15

PL Q_

10

Water Content
_ -o- _ ^ LL

JO 30 40 50
i i

Unconfined Compressive
Strength (TSF) *

1 2 3 4 5

DRILLING CONTRACTOR Patrick Drilling Inc. REMARKS
DRILLING METHOD 3.25" H.S.A. Grouted Borehole upon
DRILLING EQUIPMENT CME-55 completion

DRILLING STARTED 7/1 5/98 ENDED 7/1 5/98 _J |^_

NOTES
&

TEST RESULTS

SS-5: 12"R

WATER LEVEL (ft.)
2 14.0' during drilling

y. 3.8' upon completion

2 ___—->
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f — ~>| BORING NUMBER SL-11B SHEET 1 OF 2

„ PATR.CK ENGINEERING INC. ^4Ma ^ZZZZZZ^^M*
k J I OCATION 8 ft north of SL-11 A

LOGGED BY SJP

GROUND ELEVATION

»»
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•

E
X

0.
LU
Q

0.0

2.0

S
T
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A

T
A

w

w
w

SOIL/ROCK

DESCRIPTION

Brownish gray dayey SILT and coarse
gravel, little fine to coarse sand, dry

-FILL-
ML

Gray silty CLAY, little to trace coarse to fine
sand, trace fine gravel, hard to stiff, medium
plasticity, moist to wet

CL

-CLAY LINER-

SAMPLE
TYPE & NO.
DEPTH (FT)

RECOVERY(IN)

AU-1
0.0-2.0

SS-2
4.0-6.0

13"R

SS-3
9.0-11.0

14"R

ST-4
12.0-14.0

18"R

SS-5
14.0-16.0

14"R

SS-6
19.0-21.0

B
L
O

W
C

O
U

N
T

S

7
18
30
24

5
8 '
8
11

P
U
S
H

4
5
5
7

2
2

PL o-
10

Water Content
_ _o -A LL

20 30 40 50
i i i

Unconfined Compressive
Strength (TSF) X

1 2 3 4 5

*

» /- \ /-

DRILLING CONTRACTOR Patrick Drilling Inc. REMARKS

DRILLING METHOD 3.25" H.S.A. Grouted Borehole upon

DRILLING EQUIPMENT CME-55 completion

[DRILLING STARTED 7/1 5/98 ENDED 7/1 s/98 j ^

*

WATER LEVEL (ft.)

NOTES
&

TEST RESULTS

2" black wood refuse
@4.3'
qu>4.5*tsf

ST-4:
Gravel= 0.4%
Sand- 16.2%
Silt= 45.3%
Clay=38.1%
M.C.= 18.57%
D.D.= 113.6pcf
k- 3.3E-08 cm/sec

SS-6: 16"R

X

Z 29.0' during drilling

y.
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' \BORINGNUMBER SL-11B SHEET 2 OF~~2

PATRICK ENGINEERING INC. ™*™ . Mn "H"ols *P*^"? "T" Po.llutlon

C PROJECT & NO. Paxton Landflll-Sidelmer Investigation 7047 A1 -5

y LOCATION 8 ft north of SI -11 A

LOGGED BY SJP

GROUND ELEVATION

E
L
E

V
A

T
IO

N p
i
OL
UJ
Q

20.0

25.0

31.0

S
T

R
A

T
A

j

\

SOIL/ROCK

DESCRIPTION

Gray silty CLAY, little to trace coarse to fine
sand, trace fine gravel, hard to stiff, medium
plasticity, moist to wet

-CLAY LINER-

Gray silty CLAY, some coarse to fine
sub-rounded sand, little fine sub-rounded
gravel, very stiff, tow to medium plasticity,
moist to wet

CL

End of Boring @ 31.0'

SAMPLE
TYPE & NO.
DEPTH (FT)

RECOVERY(IN)

SS-7AB
24.0-26.0

21"R

SS-8AB
29.0-31.0

17"R

B
LO

W
C

O
U

N
TS

6
7

3
3
9
8

1
1 -
4
9

Water Content
PL 0 - -0- - -A LL

10 20 30 40 50

Unconfined Compressive
Strength (TSF) *

1 2 3 4 5

— ._.. __

DRILLING CONTRACTOR Patrick Drilling Inc. REMARKS

DRILLING METHOD 3.25" H.S.A. Grouted Borehole upon

DRILLING EQUIPMENT CME-55 completion

[DRILLING STARTED 7/1 5/98 ENDED 7/1 5/98 J [

X.

WATER LEVEL (fU

NOTES
&

TEST RESULTS

SS-6: 16"R

3" color alteration to
black with slight
chemical odor @ 20'

Plastic debris @
24.5'

Saturated
split-spoon @ 29'

4" saturated silty fine
sand seam @ 29'

N

2 29.0' during drilling

y.



(' ^ BORING

, PATRICK ENGINEERING INC. ™ r̂
»f rKUJtL/

1 ) \ OCATIf

LOGGED BY SJP
GROUND ELEVATION

E
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V
A

T
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N

,
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i
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0.0

4.0

6.0

10.5

12.0

16.5
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T

R
A

T
A

^

I

*

SOIL/ROCK
DESCRIPTION

Dark gray silty CLAY, slightly mottled, little
coarse to fine sand, litle coarse slag, trace
fine gravel, hard, low plasticity, dry

CL

-FILL-

Dark brownish gray silty CLAY, little coarse
to fine sand, trace fine gravel/brick debris,
very stiff, low to medium plasticity, moist

-FILL-
CL

Dark gray to black silty CLAY, some to little
coarse to fine sand, trace brick fill, stiff,
medium plasticity, wet

CL

-FILL-

Black SILT, organic, some fine sand, trace
glass, loose, slight to no plasticity, saturated

-FILL-
ML

Gray and black silty fine SAND, medium
dense, saturated

SM

Gray silty CLAY some coarse to fine
sub-rounded sand, trace sub-rounded gravel,
very stiff, medium plasticity, wet

CL
End of Boring® 18.0'

NUMBER SL-11C SHEET i QF^~l
Illinois EPA Division of Land Pollution

T & NO. Paxton Landfill-Sideliner Investigation 7047A1-5
)N 57 ft north of SL-11A

SAMPLE
TYPE & NO.
DEPTH (FT)

RECOVERY(IN)

SS-1
0.0-2.0

12"R

SS-2
2.0-4.0
21"R

SS-3
4.0-6.0
20"R

SS-4
6.0-8.0

14"R

SS-5
8.0-10.0

9"R

SS-6
10.0-12.0

15"R

SS-7
12.0-14.0

9"R

SS-8
14.0-16.0

20"R

SS-9
16.0-18.0

24 "R

B
L
O

W
C

O
U

N
T

S

9
20
23

11
11
12
14

5
8
8
8

13
17
8
3

2
18
3
3

3
3
3
2

5
11
10
9

3
9
11
11

2
7
8
12

PL Q.

10
i

Water Content
_ -o -A LL

20 30 40 SO
i '

Unconfmed Compressive
Strength (TSF) X

1 2 3 * 5

.

*

. . . . .

DRILLING CONTRACTOR Patrick Drilling Inc. REMARKS

DRILLING METHOD 3.25" H.S.A. Constructed monitoring
DRILLING EQUIPMENT CME-55 we" S.L:?1C uPon

completion
^DRILLING STARTED 7/1 5/98 ENDED 7/15/98 } ^

> •

WATER LEVEL (ft.)

NOTES
&

TEST RESULTS

qu>4.5'tsf

Saturated
split-spoon @ 6.0'

4" dark gray silty
day lens @ 12.0'

Slight chemical odor
from 12' to 16.5'

N

3. 6.0' during drilling
5



^— -s BORING

„ PATRICK ENGINEERING INC. PRO"EC

1 J I OCATIC

LOGGED BY SJP
GROUND ELEVATION

E
L
E

V
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T
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g
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HI
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0.0

1.0

5.0

S
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A
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§
K^vSv/S^Sf^W^vNrV'SfSr*vW^SrSf1

>oo<
KXX
KXX
KXX
KXX

1><x><

SOIL/ROCK
DESCRIPTION

Brown and gray silty CLAY, and coarse to
fine sand, little roots, trace fine gravel, very

— > stiff, no to low plasticity, moist. /—
\ -FILL- /
\ CL/

Black clayey SILT, and wood/metal debris,
extremely dense, moist

-REFUSE-

End of Boring @ 5.0'

NUMBER SL-16A SHEET 1 ̂ op 1
Illinois EPA Division of Land Pollution

T & NO. Paxton Landfill-Sideliner Investigation 7047A1-5
)N N7.745.53, E3.035.36

SAMPLE
TYPE & NO.
DEPTH (FT)

RECOVERY(IN)

SS-1
0.0-1.6

20"R

SS-2
2.0-2.8

6"R

B
LO

W
C

O
U

N
T

S

2
8
5

50/3"

49
50/3"

PL Q-

10
i

Water Content
_ -0 -& LL

20 30 40 50
i i

Unconfined Compressive
Strength (TSF) )K

1 2 3 4 5

* /- ••• -\ /- . . . . .

DRILLING CONTRACTOR Patrick Drilling Inc. REMARKS

DRILLING METHOD 4.25" H.S.A. Grouted Borehole upon

DRILLING EQUIPMENT CME-75-ATV completion

[DRILLING STARTED 7/7/98 ENDED 7/7/93 J 1^

WATER LEVEL (ft.)

NOTES
&

TEST RESULTS

Methane odor @ 2.0'

Auger hard to refusal
@5.0'

2 None during drilling

2 J
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PATRICK ENGINEERING INC. ^OJEC

1 ) 1 OCATIC

LOGGED BY SJP
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SOIL/ROCK
DESCRIPTION

Gray coarse to fine silty GRAVEL, some
concrete fragments, little wood, very dense,
dry

GM

-FILL-

Brownish gray silty CLAY, some concrete
fragments, some slag, little wood, trace
glass, hard, slight plasticity, moist

-FILL-
CL

Black to dark gray silty SAND, medium
dense to loose, saturated

-FILL-
~\ SM/"~

Gray silty CLAY, trace fine sand, stiff,
\ medium plasticity, wet f~
\ -FILL- /
\ . CL/
Dark gray silty SAND, loose, saturated

-FILL-
L-v SM,̂ -

Dark gray silty CLAY, trace fine sand, stiff,
medium plasticity, wet

A -F1U- «/

\

Dark gray to black silty SAND, loose, /
saturated /

-FILL- /
SM/

End of Boring @ 12.0'

NUMBER SL-16B SHEET 1 OF~~i
Illinois EPA Division of Land Pollution

T & NO. Paxton Landfill-Sideliner Investigation 7047 A1 -5
)N 8.5 ft east of boring SL-16A

SAMPLE
TYPE & NO.
DEPTH (FT)

RECOVERY(IN)

AU-1
0.0-2.0

AU-2
2.0-4.0

SS-3
4.0-6.0

12"R

SS^JAB
6.0-8.0

19"R

SS-5
8.0-10.0

0"R

SS-6A8
10.0-12.0

20"R

B
LO

W
C

O
U

N
TS

5
17
15
50

6
7
4
3

1
1
2
3..

2
2
2
4

Water Content
PL D- - -0- - -A LL

10 20 30 ^0 50
I i i i

Unconfined Compressive
Strength (TSF) *

1 2 3 4 5

/• -\ r
DRILLING CONTRACTOR Patrick Drilling Inc. REMARKS
DRILLING METHOD 4.25" H.S.A. Grouted Borehole upon
DRILLING EQUIPMENT CME-75-ATV completion

[DRILLING STARTED 7/7/98 ENDED 7/7/98 J ^

*

*

WATER LEVEL (fU

NOTES
&

TEST RESULTS

Drilling difficult
through
gravel/concrete fill

qu>4.5*tsf

A noticeable
chemical odor @ 8.0

1" saturated sand
seam @ 10.8'

Sample SS-5 was
lostdownhole. A
representative
sample was
collected from
augers AU-5.

^\

2 6.0' during drilling
S. 7.2' @ 0.5 hours

1 )
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r~ \ BORING NUMBER SL-16D SHEET 1 QF 1

oATDi^tr CM/^IMCCDIM^ IM<~ CLIENT Illinois EPA Division of Land Pollution
^ PATRICK ENGINEERING INC. pRQJECT & NQ paxton Landfill^ideliner lnvestigation 704M1 5

. J I OCATION Offset 20 ft north nf SI -16O

LOGGED BY SJP

GROUND ELEVATION

E
L
E

V
A

T
IO

N £
X

Q.
Ill
Q

8:H

4.3

5.0

6.2

8.0

9.8

10.6

11.2

12.0

14.0

S
T

R
A

T
A

• T

^

^n
• : • ]

W/
si
1
38>oo>

SOIL/ROCK

DESCRIPTION

Gray silty GRAVEL, some brick, little
~~\ concrete, dry r~

\ -F1LL- J
Black clayey SILT, some coarse gravel, little
concrete, little wood, trace bricks, no
plasticity, dry to moist

-FILL-
ML

Black to dark gray silty CLAY and fine sand,
little fine gravel, tow plasticity, moist

A -F1U- J
Black to dark gray silty fine SAND, dense.

\ saturated /

\ -F"-L- /
\ SM/
Gray silty CLAY, little to some fine sand, very

~~\ stiff, medium plasticity, moist f~

\ "" . J
Black to dari< gray silty fine SAND, some
medium slag, medium dense, saturated

\ -F1LL- /
n\ SM/r

\ Gray silty CLAY, little to some fine sand, very /
""A stiff, medium plasticity, moist to wet l[~

\ -RLL- /
\\ CL/
II Black silty SAND, some clay, trace paper
l\ refuse, loose to medium dense, saturated i

-FILL- 1
1 SkV

~~l 1 Gray and brown silty CLAY, some roots, littte
\ Isand, trace gravel, low plasticity, moist

\ -FILL'
\l CL!
\Black, landfill refuse, saturated
\ -REFUSE-
End of Boring @ 14.0'

SAMPLE
TYPE & NO.
DEPTH (FT)

RECOVERY(IN)

AU-1
0.0-2.0

AU-2
2.0^.0

SS-3AB
4.0-6.0

14"R

SS-4AB
6.0-8.0

13"R

SS-5
8.0-10.0

18"R

SS-6
10.0-12.0

20"R

SS-7
12.0-14.0

24"R

1̂

1mo

10
18
19
13

5
6
7
11

6
5
5
5.

4
3
4
6

5
6
9
11

PL L>
10

/

Water Content
- -0- - -A LL

20 30 40 50
J j i

Unconfined Compressive
Strength (TSF) *

1 2 3 4 5

>

•f ^ f
DRILLING CONTRACTOR Patrick Drilling Inc. REMARKS

DRILLING METHOD 3.25" H.S.A. Grouted Borehole upon
DRILLING EQUIPMENT CME-55 completion

[DRILLING STARTED 7/8/98 ENDED 7/8/93 J ^

*

x

WATER LEVEL (ft.)

NOTES
&

TEST RESULTS

Noticeable chemical
odor from 8' to
bottom of borehole

3" silty clay lens @
9.0'

"̂

2 5.0' during drilling

I

* _______J
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PATRICK ENGINEERING INC.

BORING NUMBER SL-16E SHEET ~~\ OF^~T~
CLIENT Illinois EPA Division of Land Pollution
PROJECT & NO. Paxton LandfHI-Sideliner Investigation 7047A1-5
LOCATION 10 ft east, 8 ft north of SL-16D

LOGGED BY SJP
GROUND ELEVATION

z
o

UJ

SOIL/ROCK
DESCRIPTION

SAMPLE
TYPE & NO.
DEPTH (FT)

RECOVERY(IN) 8coo

Water Content
PL D Q_ _ ^ LL

10 2O 3O 40 SO
j 1 L.

40

Unconfined Compressive
Strength (TSF) *

1 2 3 4 5

NOTES
&

TEST RESULTS

o.o

2.0

Gray silty GRAVEL, some brick, little
concrete, little wood dry

-FILL-

AU-1
0.0-2.0

GM
Gray coarse to fine slag and gravel, dense,
dry

SS-2
2.0-2.5

2"R
-FILL-

GM

6.0

Brownish gray silty CLAY, some sand, trace
gravel, very stiff, low plasticity, moist

-F1LL-
CL

Dark gray silty SAND, medium dense,
saturated

-FILL-

SS-3
4.0-6.0

12"R

6.0-8.0
18'R

8.0VSSSSA Gray silty CLAY, some fine to coarse sand,
~~\ trace fine gravel, stiff, low to medium

\ plasticity, moist

10.3

12.0

14.0

SS-5
8.0-10.0

15"R
-FILL-

Black to dark gray silty SAND, loose to
medium dense, saturated

-FILL-

Gray silty CLAY, some fine to coarse sand,
trace fine gravel, stiff, medium plasticity, wet

-FILL-

Black landfill refuse, saturated

-REFUSE-
End of Boring @ 14.0'

SS-6
10.0-12.0

21"R

SS-7
12.0-14.0

2"R

20
50/61

9
4
6
9

4
4
6
7

3
4
4
6 ,

3
5
5
5

9
13
8
10

4" saturated SM
seam @ 6.25'

2" silty day lens i
8.3'

Methane gas venting
from top of augers

DRILLING CONTRACTOR Patrick Drilling Inc.

DRILLING METHOD 3.25" H.S.A.

DRILLING EQUIPMENT CME-55

DRILLING STARTED 7/8/98 ENDED 7/8/98

REMARKS

Grouted Borehole upon
completion

WATER LEVEL (ft.)
2 4.5' during drilling
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r -N BORING

, PATRICK ENGINEERING INC. '̂̂ J_
i rKUJtU

I JlOCATIC

LOGGED BY SJP

GROUND ELEVATION

E
L
E

V
A

T
IO

N

g
i
d_
01
Q

B-.S

3.3

4.5

5.5

11.7
12.0

] 
S

T
R

A
T

A

m

[

SOIL/ROCK
DESCRIPTION

Brown clayey SILT, little organis, some sand,
~~\ trace gravel, no plasticity, dry f~

\ -F1" J
Black SILT and bricks, little gravel, little sand,
medium dense to dense, dry to wet

-FILL-
~~X ML/~

Dark gray to black silty SAND, little fine
gravel, dense, saturated

i~\ -FILL- r
''. \ SM/
t Grayish brown silty CLAY, coarse to fine _

\ sand, trace fine gravel, slight plasticity, moist /
\ to wet /

\ -FlLL- /
\ CL/
Dark gray to black silty SAND, little fine
gravel, little glass, loose to medium dense,
saturated, interbedded with gray silty clay
lens, stiff, medium plasticity, wet

SM
-FILL-

$ Landfill refuse, saturated
End of Boring© 12.0'

NUMBER SL-16F SHEET 1 oT~T

Illinois EPA Division of Land Pollution

T & NO. Paxton Landfill-Sideliner Investigation 7047A1-5

)N 10fteastofSL-16E

SAMPLE

TYPE & NO.
DEPTH (FT)

RECOVERY(IN)

SS-1
0.0-2.0

18"R

SS-2
2.0-4.0

14"R

SS-3
4.0-6.0
11"R

SS l̂
6.0-8.0

12"R

SS-5
8.0-10.0

12"R

SS-6
10.0-12.0

13"R

B
LO

W
C

O
U

N
T

S

4
4
10
9

17
20
21
16

4
7
9
5

5
3
4
6

2
2
4
5 '.

1
2
2
2

Water Content
PL n Q_ _ ^ LL

10 2O 30 40 50
i i i i

Unconfined Compressive
Strength (TSF) X

1 2 3 4 5

C ~\ ( '
DRILLING CONTRACTOR Patrick Drilling Inc. REMARKS

DRILLING METHOD 3.25" H.S.A. Grouted Borehole upon

DRILLING EQUIPMENT CME-55 completion

(^DRILLING STARTED 7/8/98 ENDED 7/8/98 J (^

WATER LEVEL (ft.)

NOTES
&

TEST RESULTS

Some white fine
sandylike material
encountered from
3.3' to 6.0' with a
noticeable chemical
odor

" " ~ ^\

Z. 3.5' during drilling

X.

3- J



/— -\ BURING NUMBER SL-16G SHEET 1 OF l̂

' r-.A-T-oi^i^ cMr-iMccDiMr- IM/~ CLIENT Illinois EPA Division of Land Pollution
^ PATRICK ENGINEERING INC. pROJECT & NO paxton Landflll^ideliner ,nvestigati0n 7047A1-5

\ J LOCATION 10 ft east of

LOGGED BY SJP

GROUND ELEVATION

•z.
o
t-

§
01

1 '

P

Q.
LU
Q

go
'

8.0

12.0

<

I

o:i—

ujk
w///
y/ysh

/y/y/
W///,
y/yy>

W
V/yy/

yy///,
y/yw

y%%
y/M
y//fy
WyV,

^/y/y/
'yV///

y/y/y,

W/,
XXX

x>O<vvC

î̂
C x x
KXX

>oo<

SOIL/ROCK

DESCRIPTION

Brown SILT and fine sand, trace gravel, trace
~~\ glass, medium dense, dry f~
\ -FILL- /
\ ML/
Gray to black silty CLAY, trace coarse to fine
sand, trace brick fragments, stiff, medium
plasticity, moist to wet

CL

-FILL-

Landfill refuse, saturated

-REFUSE-

End of Boring @ 12.0'

SAMPLE
TYPE & NO.
DEPTH (FT)

RECOVERY(IN)

SS-1
0.0-2.0

17"R

SS-2
2.0-4.0

14"R

SS-3
4.0-6.0

14"R

SS^t
6.0-8.0

10"R

SS-5
8.0-10.0

4"R

SS-6
10.0-12.0

6"R

in

So
COO

12
7
7
5

6
3
4
4

1
1
2
4

2
3
2
4

2
5
4
5 ,.

11
3
2
2

PL o-
10

SL-16F

Water Content I
O -A LL

20 30 40 50

Unconfmed Compressive
Strength (TSF) >K

i

*

2

C ~\ f
DRILLING CONTRACTOR Patrick Drilling Inc. REMARKS

DRILLING METHOD 3.25" H.S.A. Grouted Borehole upon

DRILLING EQUIPMENT CME-55 completion

DRILLING STARTED 7/8/98 ENDED 7/8/98 J [

3 4 5

NOTES
&

TEST RESULTS

4* S3tUT3t6d SJItV

sand seam @ 3.71

Black sludge
material @ 5.25',
noticeable chemical
odor
Some refuse
encountered @ 6.0'

Methane gas venting

Monitoring well
SL-16G was blind
drilled and
constructed 10'
south of logged
boring

WATER LEVEL (ft.)

Z 3.7' during drilling



1
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f — - ^ BORING

PATRICK ENGINEERING INC. p^c

^ J 1 OCATIf

LOGGED BY SJP
GROUND ELEVATION

E
LE

V
A

T
IO

N

/

£
i
CL
UJ
Q

0.0

2.6

16.5

20.0

I S
T

R
A

T
A

\

y''

^
W

SOIL/ROCK
DESCRIPTION

Gray to black silty CLAY, some coarse to fine
sand, some slag, trace to little coarse to fine
gravel, trace glass very stiff, low plasticity,
dry

-FILL-
-x CL^-

Browntsh gray to gray silty CLAY, some to
little coarse to fine sand, trace fine gravel,
very stiff to stiff, moist to wet, low to medium
plasticity

CL

-CLAY LINER-

Black to dark gray silty CLAY to clayey SILT,
and trash refuse, some coarse to fine sand,
moist to wet

CL-ML
-FILL-

NUMBER SL-23A SHEET 1 QF 2
Illinois EPA Division of Land Pollution

T & NO. Paxton Landfill-Sideliner Investigation 7047A1 5
)N N7.259.03, £2,415.09

SAMPLE
TYPE & NO.
DEPTH (FT)

RECOVERY(IN)

SS-1
0.0-2.0

24"R

SS-2
2.0-3.5

18"R

SS-3
4.0-6.0

19"R

SS-4
6.0-8.0

10"R

SS-5
8.0-10.0

17"R

SS-6
10.0-12.0

22"R

SS-7
12.0-14.0

17"R

SS-8
14.0-16.0

22"R

SS-9
16.0-18.0

12"R

SS-10
18.0-20.0

B
L
O

W
C

O
U

N
T
S

5
8
20
32

8
31
50

50/2"

6
8
9
11

6
7
5
8

5
5
6
8

5
6
17
11

5
4
10
11

2
3
3
5

2
4
4
6

2
4
3
3

PL L>
10
1

Water Content
_ _Q_ _ ^ LL

20 30 40 50
i i i

Unconfined Compressive
Strength (TSF) *

1 2 3 4 5

( ^ (
DRILLING CONTRACTOR Patrick Drilling Inc. REMARKS
DRILLING METHOD 3.25" H.S.A. Grouted Borehole upon
DRILLING EQUIPMENT CME-55 completion

[DRILLING STARTED 7/9/98 ENDED 7/9/98 J [

)

X

*

*

¥

*

*

WATER LEVEL (ft.)

NOTES
&

TEST RESULTS

Trace styrofoam @
5.01

A

E 20' during drilling

I

I J
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PATRICK ENGINEERING INC.

v •)
LOGGED BY SJP

GROUND ELEVATION

E
L

E
V

A
T

IO
N

f

p
X

Q.
01
Q

20.0

22.0

S
TR

A
TA

£88

§

BORING NUMBER SL-23A SHEET "2 OF^~2
CLIENT Illinois EPA Division of Land Pollution

PROJECT & NO. Paxton Landfill-Sideliner Investigation 7047A1 -5
LOCATION N7.259.03, E2.415.09

SOIL/ROCK

DESCRIPTION

Landfill refuse, saturated

-REFUSE-

End of Boring @ 22.0'

DRILLING CONTRACTOR Patrick Drilling Inc.

DRILLING METHOD 3.25" H.S.A.

DRILLING EQUIPMENT CME-55
[DRILLING STARTED 7/9/98 ENDED 7/9/93 J

SAMPLE
TYPE & NO.
DEPTH (FT)

RECOVERY(IN)

SS-11
20.0-22.0

10"R

B
L
O

W
C

O
U

N
T

S

2
2
7
8

Water Content
PL s_ _ _o_ _ ^ LL

10 20 3O 4O 50
i

Unconfined Compressive
Strength (TSF) ^

1 2 3 4 5

REMARKS

Grouted Borehole upon
completion

V

WATER LEVEL (ft.)

NOTES
&

TEST RESULTS

^

2 20' during drilling

y.

31 _ )
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r~ • ~\ BORING NUMBER SL-23B SHEET 1 QF 1

OATDI/-U- CKir*lMCCDlKir> IMO CLIENT Illinois EPA Division of Land Pollution
PATRICK ENGINEERING INC. pROJECT&NO Paxton Landnil-Sideliner Investigation 7047A1- 5

^ ) I OCATION R ft south of SL-23A

LOGGED BY SJP
GROUND ELEVATION

E
LE

V
A

T
IO

N Ei
Q.
UJ
Q

0.0

1.0

5.7

8.0

S
T

R
A

T
A

^

SOIL/ROCK
DESCRIPTION

Brown silty CLAY, some coarse to fine sand,
little fine gravel, hard, low plasticity, dry

-v -FILL- r-

\ CL/
Gray silty CLAY, little coarse to fine sand,
trace to little fine gravel, very stiff, medium
plasticity, moist

-FILL-
CL

Black to dark gray clayey silt to SILT, some
coarse to fine sand, little bricks, trace
paper/wood, very dense, no plasticity, moist

-FILL-
ML

End of Boring @ 8.0'

SAMPLE
TYPE & NO.
DEPTH (FT)

RECOVERY(IN)

SS-1AB
0.0-2.0

24"R

SS-2
2.O4.0

24"R

SS-3
4.0-6.0
24"R

SS^t
6.0-8.0

12"R

B
LO

W
C

O
U

N
T

S

11
13
17
19

6
6
7
13

7
12
20
23

21
SOre-

Water Content
PL r^ _ 0- - -A LL

10 20 30 4O 50
i i < i

Unconfined Compressive
Strength (TSF) *

1 2 3 4 5

( ^ c ~
DRILLING CONTRACTOR Patrick Drilling Inc. REMARKS
DRILLING METHOD 3.25" H.S.A. Grouted Borehole upon
DRILLING EQUIPMENT CME-55 completion

[DRILLING STARTED 7/9/93 ENDED 7/9/93 } ^

3

WATER LEVEL (ft.)

NOTES
&

TEST RESULTS

qu>4.5'tsf

Auger refusal on
metal slag

\

SZ None during drilling

S.
2 ___J
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s— >> BORING NUMBER SL-23C SHEET 1 OF 1

• Lir-t-1-.iKi^ in/- CLIENT Illinois EPA Division of Land Pollution
PATRICK ENGINEERING INC. pROJECT & NO paxton Landfill̂ ideiiner Investigation 7047A1-5

^ ) I OCATION 5 ft east of SL-23B

LOGGED BY SJP

GROUND ELEVATION

E
LE

V
A

T
IO

N

£
i
Q.
LL)
Q

0.0

• 1.0

5.7

8.0

10.0

12.0

16.0

S
TR

A
TA

*yvx/

Y///f

I

i

: • '

1

1

SOIL/ROCK

DESCRIPTION

Brown silty CLAY, some coarse to fine sand,
little fine gravel, hard, low plasticity, dry

-, -FILL- r-
\ CL/

Gray silty CLAY, little coarse to fine sand.
trace to little fine gravel, very stiff, medium
plasticity, moist

-FILL-
CL

Black to dark gray clayey silt to SILT, some
coarse to fine sand, little bricks, trace
paper/wood, very dense, no plasticity, moist

-FILL-
ML

Black silty coarse SAND, some medium to
fine gravel, extremely dense, saturated

-FILL-
SM

Black to gray silty CLAY, with saturated silty
sand and trash refuse, saturated

-FILL-
CL

Landfill refuse, saturated

-REFUSE-

End of Boring @ 16.0'

SAMPLE
TYPE & NO.
DEPTH (FT)
ECOVERY(IN)

SS-1AB
0.0-2.0

24"R

SS-2
2.0-4.0
24"R

SS-3
4.0-6.0

24"R

SS^t
6.0-7.0

12"R

SS-5
8.0-8.3

4"R

SS-6
10.0-12.0

16"R

SS-7
12.0-14.0

12"R

SS-8
14.0-15.5

16"R

wi«

11
OQO

11

13
17
19

6
6
7
13

7
12
20
23

21
50
0/1"

50/4"

10
11
12
21

10
11
12
16

24
25

50/5

PL Q-
10i

Water Content
_ ^)_ _ _a LL

20 30 40 50
i i i

Unconfined Compressive
Strength (TSF) *

1 2 3 4 5

( ^ (
DRILLING CONTRACTOR Patrick Drilling Inc. REMARKS

DRILLING METHOD 3.25" H.S.A. Grouted Borehole upon
DRILLING EQUIPMENT CME-55 completion

DRILLING STARTED 7/9/98 ENDED 7/9/98 J ^

WATER LEVEL (ft.)

NOTES
&

TEST RESULTS

qu>4.5*tsf

Noticeable chemical
odor from 8.0' to end
of boring

y. 8.0' during drilling

I 5.0' @ 0.5 hours

2. _______J
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( — ^ BORING NUMBER SL-23D SHEET 1 QF 1

OATDI^U- Ckl<~IMCCDIMn IMO CLIENT Illinois EPA Division of Land Pollution
, PATRICK ENGINEERING INC. PROJECT&NO. PaxtonLandni.-Side.iner .nvestigation 7047A1-5
s. J LOCATION 16.5 ft south of SL-23A

LOGGED BY SJP
GROUND ELEVATION

E
L
E

V
A

T
IO

N

'

p
LL.

X

a.
LU
a
0.0

2.3

5.0

S
TR

A
TA

i

SOIL/ROCK
DESCRIPTION

Brownish gray silty CLAY, some coarse to
fine sand, little fine gravel, very stiff, low

plasticity, dry
-FILL-

CL

Black to brown SILT and refuse, little brick,

very dense, dry
-FILL-

ML

End of Boring @ 5.0'

SAMPLE

TYPE & NO.

DEPTH (FT)

RECOVERY(IN)

SS-1

0.0-2.0

16"R

SS-2

2.0-3.0
4"R

SS-3

4.0-4.3
0"R

<n
L—

11
mo

10
16

17
19

18

50
50/1"

00/31

1

PL r>
10

Water Content
- -O -A LL

20 30 40 SO
i i

Unconfmed Compressive
Strength (TSF) ^

1 2 3 4 5

DRILLING CONTRACTOR Patrick Drilling Inc. REMARKS
DRILLING METHOD 3.25" H.S.A. Grouted Borehole upon
DRILLING EQUIPMENT CME-55 completion

PRILLING STARTED 7/10/98 ENDED 7/10/98 J ^

WATER LEVEL (ft.)

NOTES
&

TEST RESULTS

qu>4.5*tsf

Auger refusal @ 5.0'

2 None during drilling

y.



'

f -N BORING NUMBER SL-23E SHEET 1 QF~ 1

r.A-rr7.i^i^ cM/~iMCCDiMi~ IM<~ CLIENT Illinois EPA Division of Land Pollution
PATRICK ENGINEERING INC. pRQJECT & NQ paxton Landfill^ide(iner Investigation 704M1 5

*"' J LOCATION 16.5 ft south, 15 ft west of SL-23A

LOGGED BY SJP

GROUND ELEVATION

z

LLJ
_t
UJ

'*•

'*»•.

*

p
LL

x
Q.
UJ
Q

0.0

5.0

<

o:
c/)

^/^%/%

w

SOIL/ROCK

DESCRIPTION

Gray to black silty CLAY, some coarse to fine
sand, little slag, trace refuse, hard, low
plasticity, dry

wffi- CL
^/////

^^w
ww
y////
/X/vVX

-FILL-

End of Boring @ 5.0'

SAMPLE
TYPE & NO.
DEPTH (FT)

RECOVERY(IN)

SS-1
0.0-2.0

20"R

SS-2
2.0-2.9

8"R

l_

1
DQO

5
10
11
9

9
50/4"

Water Content
PL D _<} _£ LL

10 20 30 40 50
I i i i

Unconfined Compressive
Strength (TSF) >K

1

. .

DRILLING CONTRACTOR Patrick Drilling Inc. REMARKS

DRILLING METHOD 3.25" H.S.A. Grouted Borehole upon

DRILLING EQUIPMENT CME-55 completion

(DRILLING STARTED 7/10/98 ENDED 7/10/93 } ^

2 3 4 5

WATER LEVEL (fU

NOTES

TEST RESULTS

qu>4.5'tsf

SS-3 encountered
refusal

Auger refusal @ 5.0'

Two additional
boreholes.
SL-23E(2) and
SL-23E(3) were
attempted 7' East
and 20' East of
SL-23E,
respectively.
However, auger
refusal was
encountered at 5.0'
in both additional
boreholes.

^

2 None during drilling



f- A BORING NUMBER SL-23G SHEET 2 OF' 2

CLIENT Illinois EPA Division of Land Pollution
' PATRICK ENGINEERING INC. pROJECT & NO Raxton Landfll,_sideliner Investigation 7047A1-5

I ) LOCATION 5.0 ft west of SL-23A

LOGGED BY SJP

GROUND ELEVATION

E
L
E

V
A

T
IO

N

I

P

I
Q.
01
Q

20.0

32.0

S
T

R
A

T
A SOIL/ROCK

DESCRIPTION

Landfill refuse, saturated

-REFUSE-

End of Boring @ 32.0'

SAMPLE
TYPE & NO.
DEPTH (FT)

RECOVERY(IN)

SS-2
22.0-24.0

3"R

SS-3
24.0-26.0

3"R

26.0-28.0
4"R

SS-5
28.0-28.9

4"R

SS-6
30.0-30.2

0"R

w

II
OQO

9
13
11
17

10
9
11
14

16
17
12
11

13
50/4"

50/2"

PL Q_

10

Water Content
- -O- - -A LL

20 30 40 50
i i l

Unconfined Compressive
Strength (TSF) *

1 ? 3 4 5

DRILLING CONTRACTOR Patrick Drilling Inc. REMARKS

DRILLING METHOD 3.25" H.S.A. Constructed monitoring

DRILLING EQUIPMENT CME-55 ^ompletfor? UP°"
^DRILLING STARTED 7/1 0/98 ENDED 7/10/98_J l^_

NOTES
&

TEST RESULTS

*,

WATER LEVEL (ft.)
2 20' during drilling

y.

I J



\r===== "^ BORING NUMBER SL-23G SHEET 1 OF 2

D TDirir PM^INCFRlMr INir CLIENT Illinois EPA Division of Land Pollution
PATRICK ENGINEERING INC. PROJECT & NO. Paxton Landfill-Sideliner Investigation 7047A1-5

I

LOGGED BY

J I OCATION 5.0 ft west of SL-23A

SJP

GROUND ELEVATION

O

UJ

LU

£

Q.
LU
Q

0.0

2.6

16.5

20.0

<

a:
<n

%
Vy/%v

V

\

!%ii%i%>i
i

\tV,/.
Y.
/.

^. /•-

%̂
VVVV

1

\

\
%V
y/
%i%%
i

y
$
1

^
/.
g
Y,

\

4
t
t
t
t
$zI1
1

!tity.$ti
\

/^
y,/*f
y>
V>•y'
/,
/.

^

jf

SOIUROCK
DESCRIPTION

Gray to black silty CLAY, some coarse to fine
sand, some slag, trace to little coarse to fine
gravel, trace glass, very stiff, low plastcity,
dry

-FILL-
CL

Brownish gray silty CLAY, some to little
coarse to fine sand, trace fine gravel, very
stiff to stiff, moist to wet, low to medium
plasticty

CL

-CLAY LINER-

Black to dark gray silty CLAY to clayey SILT.
and trash refuse, some coarse to fine sand.
moist to wet

-FILL-
CL-ML

SAMPLE
TYPE & NO.
DEPTH (FT)

RECOVERY(IN)

ST-1
10.0-12.0

12"R

w

II
coo

P
U
S
H

PL Q-

10

Water Content
_ ^ _ ̂  LL

20 30 40 50
i

Unconfmed Compressive
Strength (TSF) *

1 £. 0 *

~\ f

DRILLING CONTRACTOR Patrick Drilling Inc. REMARKS
DRILLING METHOD 3.25" H.S.A. Constructed monitoring

DRILLING EQUIPMENT CME-55 "omptetion UP°"
I DRILLING STARTED 7/1 0/98 ENDED 7/10/98 J t

3

NOTES
n

TEST RESULTS

SL-23G was blind
drilled to 22.01 and
then continuously
sampled to end of
boring. Soil
descriptions to 22.0'
are referenced from
boring SL-23A

ST-V
Gravel= 4.6%
Sand= 27.4%
Silt= 37.6%
Clay= 30.4%
M.C.= 16.0%
D.D.= 115pcf
k= 1 .2E-07 cm/sec

.

WATER LEVEL (ft.)

3. 20' during drilling
Z

i J
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f ' > BORING

^ PATRICK ENGINEERING INC. pL™
** Kr\^Jtl_/

J 1 OCATIf

LOGGED BY SJP
GROUND ELEVATION

E
LE

V
A

T
IO

N

*

E
i—
CL
01
Q

0.0

2.0

4.0

8.0

10.7

12.0

13.3
13.7
14.0

20.

S
T

R
A

T
A

'%

%,

:•'!

1
WY/.

Hxxx
zii

xxx
XXX>vv<

1

1HHHHIs

SOIL/ROCK
DESCRIPTION

Brownish gray silty CLAY, some coarse to
fine sand, little fine gravel, hard, low
plasticity, dry

-FILL-
CL

Dark gray silty CLAY some coarse to fine
sand, little fine gravel, hard, medium
plasticity, moist

-FILL-
CL

Black silty fine to medium GRAVEL, some
coarse to fine sand, extremely dense,
saturated

GM
-FILL-

Black wood refuse fill, some slag, little brick,
trace silty clay, saturated

-REFUSE-
FILL

Gray silty CLAY, some to little coarse to fine
sand, trace fine gravel, hard, medium
plasticity, moist to wet

-\ -FILL- /-
Black wood refuse fill and saturated black
sludge

-\ -REFUSE- r-

-\ FILL/rj
~1\ Gray silty CLAY, some sand, very stiff, j~|

Vi medium plastcity. wet

l\ ~FILL" /
\\ CL
1 Black clayey fine to medium SAND, little to
\some brick and gravel, saturated
\ -FILL-
\_ SC
Black wood refuse fill and black sludge, little
clayey sand

FILL
-REFUSE-

End of Boring @ 20.0'

NUMBER SL-26A SHEET i oF~~i
Illinois EPA Division of Land Pollution

T & NO. Paxton Landfill-Sideliner Investigation 7047A1 -5
)N N7.249.52, E1 ,665.49

SAMPLE
TYPE & NO.
DEPTH (FT)

RECOVERY(IN)

SS-1
0.0-2.0

SS-2
2.0-4.0

8"R

SS-3
4.O4.0

0"R

SS-4
6.0-6.5

5"R

SS-5
8.0-9.3

14"R

SS-6AB
10.0-12.0

20"R

SS-7
12.0-14.0

16"R

SS-8
14.0-16.0

SS-9
16.0-18.0

0"R

SS-10
18.0-20.0

2"R

H

II
mo

8
10
13
50

12
50/3"

50/0"

50/5"

17
21

50/4"

6
12
13
16

7
5
7
8

4
3
4
6

3
4
7
7

6
4
4
5

Water Content
PL Q_ _ -o_ _ _£ LL

10 20 30 40 50
t i l l

Unconfined Compressive
Strength (TSF) *

1 2 3 4 5

s ~\ s —

DRILLING CONTRACTOR Patrick Drilling Inc. REMARKS
DRILLING METHOD 3.25" H.S.A. Grouted Borehole upon
DRILLING EQUIPMENT CME-55 completion

^DRILLING STARTED 7/1 3/98 ENDED 7/13/98 J ^

.

WATER LEVEL (ft.1

NOTES
&

TEST RESULTS

qu>4.5*tsf

qu>4.5*tsf

Auger grinding @
4.01

Noticeable chemical
odor from 6.0' to end
of boring

qu>4.5'tsf

>

3. 6.0' during drilling
y. 3.5' upon completion
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(• — >j BORING

1 pi IFNT
PATRICK ENGINEERING INC. pRQJEC

C J 1 OCATIC

LOGGED BY SJP
GROUND ELEVATION

E
LE

V
A

TI
O

N

f

P
U-._

I

Q.
LU
Q

0.0

2.5

8.0

12.0

15.5

18.0

I 
S

T
R

A
T

A

1

I

m

^\

SOIL/ROCK

DESCRIPTION

Brownish gray sitty CLAY, some coarse to
fine sand, trace to little fine gravel, hard, low
plasticity, dry to moist

-FILL-
CL

Black, clayey fine to coarse SAND, very
dense to loose, wet to saturated

SC
-FILL-

Gray to black silty CLAY, some coarse to fine
sand, little fine gravel, trace fine glass and
brick, wet

CL
-FILL-

Gray to dark gray silty CLAY, some coarse to
fine sand, trace fine gravel, trace fine glass
and brick, wet

-FILL-
CL

Brown and gray silty fine SAND, trace roots,
medium dense, saturated

SM

End of Boring @ 18.0'

NUMBER SL-26B SHEET ^P~OF~~T —
Illinois EPA Division of Land Pollution

T & NO. Paxton Landfill-Sideliner Investigation 7047 A1 -5
)N 8 ft south of SL-26A

SAMPLE
TYPE & NO.
DEPTH (FT)

RECOVERY(IN)

SS-1
0.0-2.0

20"R

SS-2
2.<W.O

3"R

SS-3
4.0-4.0

0"R

SS-4
6.0-8.0

0"R

SS-5
8.0-10.0

13"R

ST-6
10.0-12.0

13"R

SS-7
12.0-14.0

12"R

SS-8
14.0-16.0

24"R

SS-9
16.0-18.0

20"R

B
LO

W
C

O
U

N
T

S

5
8
13
16

5
50/3"

50/0"

3
3
4
4

2
1
3
2

P
U
S
H

2
2
3
3

1
1
2
3

4
5
6
6

PL D-
10
1

Water Content
o — -A LL

20 30 40 50

Unconfined Compressive
Strength (TSF) *

1 2 3 4 5

X

X

X

( \ (
DRILLING CONTRACTOR Patrick Drilling Inc. REMARKS

DRILLING METHOD 3.25" H.S.A. Grouted Borehole upon

DRILLING EQUIPMENT CME-55 completion

DRILLING STARTED 7/1 3/98 ENDED^/13/98_J [

WATER LEVEL (ft.)

NOTES
&

TEST RESULTS

qu>4.5'tsf

Auger grinding from
4.0' to 5.01

Little wood refuse
from 8' to 1 0'

SS-€(10'-12'): Blow
counts 3,4,4,4; 18"R

ST-6 was obtained
by blind drilling
adjacent to SL-26B
and pushing tube
from 10'- 12'

Black sludge j
material from 15.5' to
16.0'

^

2 6.0' during drilling
E

JSt ____J



~r \ BORING NUMBER SL-26C SHEET 1 QT^~1

PATRICK ENGINEERING INC. ^Jp_ „ Mn "li"ols f^^T ̂  P°"ution

•*' PROJECTS NO. Paxton Landfill-Sidelmer Investigation 7047A1 -5
I J LOCATION 8 ft south of SL-26B

LOGGED BY SJP
GROUND ELEVATION

E
LE

V
A

T
IO

N

*

P
U-,

£
01
Q

0.0

2.5

4.0

4.5

6.5

7.3

9.8

12.8

14.7

15.3

18.0

! S
T

R
A

T
A

;
w

w/<

1
'%
1

SOIL/ROCK

DESCRIPTION

Brownish gray silty CLAY, some coarse to
fine sand, trace fine gravel, very stiff, low
plastcity, dry to moist

-FILL-
CL

Black silty CLAY, some coarse to fine sand,
[ s t i f f , slight plasticity, moist to wet

-FILL-

r— CL

Grayish brown silty CLAY, some coarse slag,
~~\ little coarse to fine sand, stiff, low plasticity, f~

\ moist /

\ -FILL- /\ CL/
Black silty CLAY and coarse to fine sand,

~\ little to some bricks and slag, slight plastcity, j~
\ moist to wet /

u -RLL- /r\\ CL//
\ Black clayey SILT and wood/paper debris, I
I medium dense, low plasticity, saturated I

-FILL-

\ MU
~~l Gray to black silty CLAY, some coarse to fine l~

\ sand, hard to stiff, low plasticity, moist to wet /
\ -F.LL- /
\ CL/
Black clayey SILT and wood/paper debris,
little glass, trace plastic, saturated

-FILL-
__ ML_

Gray silty CLAY, some coarse to fine sand,
medium plasticity, wet

-FILL-
CL

Black clayey SILT and refuse debris,

-FILL- /
ML/

Gray to brown silty fine SAND, loose to
medium dense, saturated

SM

End of Boring @ 18.0'

SAMPLE

TYPE & NO.
DEPTH (FT)

RECOVERY(IN)

SS-1
0.0-2.0

16"R

SS-2AB
2.CM.O

9"R

SS-3
4.0-6.0
irR

SS-4
6.0-8.0

21"R

SS-5
8.0-10.0

24"R

SS-6
10.0-12.0

22"R

SS-7
12.0-14.0

24"R

SS-8
14.0-16.0

2VR

SS-9
16.0-18.0

18"R

r

§1
CQO

4
5
9
11

9
50/5"

10
45
20
18

8
11
12
15

7
11
21
25

8
9
8
9

4
4
4
7

3
2
5
7

3
5
5
5

water Content
PL L> - -0- - -A LL

10 20 30 40 50
i i i i

Unconfined Compressrve
Strength (TSF) *

1 2 3 4 5

X

( ' \ ('
DRILLING CONTRACTOR Patrick Drilling Inc. REMARKS

DRILLING METHOD 3.25" H.S.A. Grouted Borehole upon
__ . .^-..-^ ~... comnletion

*

*

x

WATER LEVEL (ft.)

NOTES
&

TEST RESULTS

Noticeable chemical
odor from 6.0' to end
of boring

qu>4.5*tsf @ 7.5'

Saturated
sludge/sand @ 8.7'

Strong ammonia
odor- Level C PPE
implemented

x

2 6.5' during drilling
DRILLING EQUIPMENT CME-55
DRILLING STARTED 7/1 3/98 ENDED 7/1 3/98



r~ \ BURING NUMBER SL-26D SHEET T~~QF'~2

nAT-m^u- CKioiMCCDiKir^ IM^ CLIENT Illinois EPA Division of Land Pollution
PATRICK ENGINEERING INC. pRQJECT & NQ paxton Landfill̂ ideliner lnvestigation 704?A1 5

{ ) I OCATinN Offset R ft south nf Rl -7RC.

LOGGED BY SJP
GROUND ELEVATION

E
L
E

V
A

T
IO

N

*r

E
t
01
Q

0.0

20

17.8

20.C

S
TR

A
TA

m

W

^
\• i

SOIL/ROCK
DESCRIPTION

Brownish gray silty CLAY, some coarse to
fine sand, trace fine gravel and brick debris,
hard, low plasticity, moist

-FILL-
CL

Dark gray to gray silty CLAY, some to little
coarse to fine sand, trace to no fine gravel
and brick debris, very stiff to medium stiff,
low to medium plasticity, moist to wet

CL

-CLAY LINER-

Gray to brown silty fine SAND, medium
dense, saturated

SM

SAMPLE
TYPE & NO.
DEPTH (FT)

RECOVERY(IN)

SS-1
0.0-2.0

18"R

SS-2
2.0-4.0
20"R

SS-3
4.0-e.o

18"R

SS-4
6.0-8.0

5"R

SS-5
8.0-10.0

15"R

SS-6
10.0-12.0

17"R

ST-7
12.0-14.0

16'R

SS-6
14.0-16.0

18"R

SS-9
16.0-18.0

15"R

SS-10
18.0-20.0

21"R

</5

II
mo

9
10
11
15

13
9
11
12

9
8
8
7

6
9
9
12

7
8
10

9'

5
5
10
11

P
U
S
H

3
5
7
4

2
2
7
10

2
2
7
10

Water content
PL £)_ _ ^_. _ ^ LL

10 20 30 40 50
i i i i

Unconfined Compressive
Strength (TSF) *

1 2 3 4 5

*

¥

*( } '
DRILLING CONTRACTOR Patrick Drilling Inc. REMARKS
DRILLING METHOD 3.25" H.S.A. Grouted Borehole upon
DRILLING EQUIPMENT CME-55 completion

[DRILLING STARTED 7/14/98 ENDED 7/14/93 J ^

•-

x

>

NOTES
&

TEST RESULTS

qu>4.5'tsf

ST-7:
Gravel= 0.0%
Sand= 14.9%
Silt= 55.6%
Clay= 29.5%
M.C.= 18.5%
D.D.= 118.9pcf

2" black silty clay
and wood refuse
lens@ 17.61

2" gray clay lens @
18.01

.

WATER LEVEL (ft.)
2 17.8' during drilling

y.

y- J



r "|

PATRICK ENGINEERING INC.
P" J
LOGGED BY SJP
GROUND ELEVATION

z
o
1-£
01

UJ

,

r

t

a.
UJ
Q

20.0

26.0

<

'i
CO

^^

SOIL/ROCK
DESCRIPTION

Gray silty CLAY, little coarse to fine

BORING NUMBER SL-26D SHEET ~T~Q^~^

CLIENT Illinois EPA Division of Land Pollution
PROJECT & NO. Paxton Landfill-Sideliner Investigation 7047 A1 -5
LOCATION Offset 8 ft south of SL-26C

yyvy/ sub-rounded sand, trace fine sub-rounded

mw,%
§
Xvoo

Ss/yYj'

gravel, stiff, medium plasticity, wet
CL

End of Boring @ 26.0'

/•
"** DRILLING CONTRACTOR Patrick Drilling Inc.

DRILLING METHOD 3.25" H.S.A.
DRILLING EQUIPMENT CME-55

(DRILLING STARTED 7/14/93 ENDED 7/14/93

N

SAMPLE
TYPE & NO.
DEPTH (FT)

RECOVERY(IN)

SS-11
20.0-22.0

21"R

SS-12
22.0-24.0

24-R

SS-13
24.0-26.0

24"R

w

11
cno

2
4
4
e

2
3
8
9

3
4
5
4

Water Content
PL L>

10
i

- -o- - ^ LL

20 30 40 50
i i i

Unconfined Compressive
Strength (TSF) *

2 J * S

*

X

*

<• — — • — -

REMARKS

Grouted Borehole upon
completion

N

NOTES

TEST RESULTS

The monitoring well
is located 5 ft east of

blind drilled to 20' to
screen the silty sand
unit

WATER LEVEL (ft.)
Z 17.8' during drilling

y.
^ ^



f
»»l

H

«*•'

r ^ BORING

PATRICK ENGINEERING INC. p^^c

f J i or.ATir
LOGGED BY SJP

GROUND ELEVATION

E
LE

V
A

TI
O

N

f

U-̂

I
CL
UJ
Q

0.0

3.0

14.0

I S
T

R
A

T
A

^
^

SOIL/ROCK

DESCRIPTION

Brownish gray silty CLAY, some coarse to
fine sand, little fine gravel, hard, low
plasticity, dry

CL
-FILL-

Dark gray to black silty CLAY, little coarse to
fine sand, trace wood debris, trace plastic

moist to wet

CL

-FILL-

Gray silty CLAY, trace to some coarse to fine
sub-rounded sand, trace fine sub-rounded
gravel, trace root hairs, stiff, medium
plasticity, wet

CL

NUMBER SL-4A SHEET i OP^~2
Illinois EPA Division of Land Pollution

T & NO. Paxton Landfill-Sideliner Investigation 7047A1-5
)N N7.949.74, E1.221.72

SAMPLE
TYPE & NO.
DEPTH (FT)

RECOVERY(IN)

SS-1
0.0-1.9

13"R

SS-2
4.0-6.0

12"R

ST-3
6.0-8.0

23-R

SS t̂
9.0-11.0

17"R

ST-5
12.0-14.0

4-R

SS-6
14.0-16.0

22"R

ST-7
16.0-18.0

23"R

SS-8
19.0-21.0

B
LO

W
C

O
U

N
TS

28
30

50/4"

3
5
9
9

P
U
S
H

2
4
5
6

P
U
S
H

2
4
6
7

P
U
S
H

2
4

Water Content
PL D- - -0- - -A LL

10 2O 30 40 5O
i i i I

Unconfmed Compressive
Strength (TSF) *

1 2 3 4 5

)

*

X

f ~\ f
DRILLING CONTRACTOR Patrick Drilling Inc. REMARKS

DRILLING METHOD 3.25" H.S.A. Grouted Borehole upon
DRILLING EQUIPMENT CME-55 completion

[DRILLING STARTED 7/1 7/98 ENDED 7/17/93 J (̂

¥

x

¥

WATER LEVEL (ft.)

NOTES
&

TEST RESULTS

qu>4.5-tsf

Split spoon sample
jars were not
available during
drilling

ST-3 was sampled
by offsetting 5'
south, 1.5' east of
SL-4A, and blind
drilling to 6' B.C. S.

ST-5 was not usable
due to poor
recovery. Plastic
debris found in ST-5

1" gray silty sand
lens@ 17. 91

SS-8: 19"R

>.

2 None during drilling

y.

Z J



f
"r

**

C — -\ BORING

PATRICK ENGINEERING INC. p^Jc

C" J LOCATIC

LOGGED BY SJP
GROUND ELEVATION

E
LE

V
A

T
IO

N

,

£

Q.
01
Q

20.0

21.0

S
T

R
A

T
A

H

SOIL/ROCK

DESCRIPTION

CL

End of Boring® 21.0'

NUMBER SL-4A SHEET 2 OF~~2

Illinois EPA Division of Land Pollution

T & NO. Paxton Landfill-Sideliner Investigation 7047A1-5

IN N7.949.74, E1.221.72

SAMPLE

TYPE & NO.
DEPTH (FT)

RECOVERY(IN)

w

Is
coo
6
8

PL ,-,_
10i

Water Content

20 30 40 SO

Unconfined Compressive
Strength (TSF) K

1 2 3 ^ 5

> ,

DRILLING CONTRACTOR Patrick Drilling Inc. REMARKS

DRILLING METHOD 3.25" H.S.A. Grouted Borehole upon

DRILLING EQUIPMENT CME-55 completion

DRILLING STARTED 7/1 7/98 ENDED 7/17/93 J [^

WATER LEVEL (ft.)

NOTES
&

TEST RESULTS

SS-8: 19"R

\

2 None during drilling

y.



/' |̂ BORING NUMBER SL t̂B SHEET 1 OF^2

' DATDirU- PM<~INPPRINr IMr CLIENT Illinois EPA Division of Land Pollution
rAl KIOK bNVjlMbbKINQa INU. DDO IPOT s Mr> n ̂ ~ i j™ o-j i- iPROJECT & NO. Paxton Landfill-Sidelmer Investigation 7047 A1-5

T" J LOCATION 17 ft west nf SI -4A

LOGGED BY SJP
GROUND ELEVATION

E
LE

V
A

TI
O

N

i

**•

Pu^
I
I—
CL
UJ
O

0.0

3.0

6.0

S
TR

A
TA

m

4,

w

\
w
\

SOIL/ROCK

DESCRIPTION

Brownish gray silty CLAY, some coarse to
fine sand, little fine gravel, hard, low
plasticity, dry

CL

-RLL-

Gray to dark gray silty CLAY, some to little
fine to coarse sand, little fine to coarse

moist

CL

-FILL-

Gray silty CLAY, trace to some coarse to fine
sub-rounded sand, trace fine sub-rounded
gravel, trace root hairs, medium stiff to very
stiff, medium plasticity, wet

CL

SAMPLE

TYPE & NO.
DEPTH (Ft)

RECOVERY(IN)

SS-1
0.0-2.0

17"R

SS-2
2.0-4.0

19"R

SS-3
4.0-6.0
17"R

SS-4
6.0-8.0
18"R

SS-5
8.0-10.0

18"R

SS-6
10.0-12.0

12-R

SS-7
12.0-14.0

12"R

SS-8
14.0-16.0

19"R

SS-9
16.0-18.0

19"R

SS-10
18.0-20.0

21"R

<s>

11
CDO

12
18
20
23

6
8
11
13

7
8
12
13

3
5
7
8

3
4
5
5

2
3
3
5

1
2
4
4

2
3
4
7

2
2
3
6

3
4
6
8

PL D-
10
1

Water Content
- -O -A LL

20 30 40 50

Unconfmed Cornpressive
Strength (TSF) X

1 2 3 4 5

*

X

*

*

X

X

— , .

*' DRILLING CONTRACTOR Patrick Drilling Inc. REMARKS

DRILLING METHOD 3.25" H.S.A. Grouted Borehole upon
DRILLING EQUIPMENT CME-55 completion

[DRILLING STARTED 7/17/98 ENDED 7/17/98 j ^

¥

>K

X

NOTES
&

TEST RESULTS

qu>4.5'tsf

1/16" silty wet sand
seam @ 11. 3' and
11. 8' (dry split
spoon)

1/1 6" silty wet sand
seam @ 15' (dry split
spoon)

1/2" silty wet sand
seam @ 17.8', 18'.
18.4' (dry split
spoon)

WATER LEVEL (fU
2 None during drilling

-$_

Z ;



/- — -\ BORING NUMBER SL-4B SHEET ~~2 OF~ 2

PATRICK ENGINEERING INC L 1 «nois (vision o an Dilution
I-AAI ixiwrv tiivaimi-i-iximvj m^. PROJECT&NO. Paxton Landfill-Sideliner Investigation 7047A1 -5

T ) I OCATION 1 7 ft west of SL-4A

LOGGED BY SJP

GROUND ELEVATION

E
LE

V
A

T
IO

N

if

g
-XL

Q-
UJ
Q

20.0

36.0

S
TR

A
TA

1

i
1

SOIL/ROCK

DESCRIPTION

Gray silty CLAY, trace to some coarse to fine
sub-rounded sand, trace to fine sub-rounded
gravel, trace root hairs, medium stiff to very
stiff, medium plasticity, wet

CL

End of Boring @ 36.0'

SAMPLE
TYPE & NO.
DEPTH (FT)

RECOVERY(IN)

SS-11
20.0-22.0

21"R

SS-12
22.0-24.0

24"R

SS-13
24.0-26.0

21"R

SS-14
26.0-28.0

22"R

SS-15
28.0-30.0

21"R

SS-16
30.0-32.0

24"R

SS-17
32.0-34.0

24"R

SS-18
34.0-36.0

24"R

wi—

So
mo

4
4
9
10

2
2
4
6

2
3
6
7

3
4
9
11

3
4
10
14,

7
8
9
11

6
9
12
15

5
6
12
18

PL D-
10

Water Content
_ _<>_ _ ^ LL

20 30 40 50
t I i

Unconfined Compressive
Strength (TSF) *

1 2 3 4 5

K

X

DRILLING CONTRACTOR Patrick Drilling Inc. REMARKS

DRILLING METHOD 3.25" H.S.A. Grouted Borehole upon
DRILLING EQUIPMENT CME-55 completion

(DRILLING STARTED 7/17/98 ENDED 7/17/98 _J \^

X

NOTES
&

TEST RESULTS

30% to 50% coarse
sand, some fine
gravel from 23.6' to
23.8'
4" low plasticity soft
silt lens @ 25'

Monitoring well was
blind drilled and
constructed 7' south
of SL^B

WATER LEVEL (ft.)

2 None during drilling
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Daily Field Report

Project:

C|ient:

Project No:

Date: "3 - {,

. A 1 -5

Weather Conditions:

Time Log:

Vehicle: -»*

B5T.

' °° - i 3 - . o o - i f a - a " - » " ? - 3 o Total Hours:

Mileage: Page 1 of 2

0 - 9 - 0 0

P. AC.S, I

*nuf

,Engineer/Technician \ ; ,

rcf:m:\b ascfilc\Torms\dly-nd.doc



ENGINEERING INC.
Daily Field Report

project:

Client:

L.F". L\MgR Pfto&E S Project No: "^04 "? ._A 1-5

Date: ~? - <o

Weather Conditions:

Time Log:

Vehicle: Mileage:_

Total Hours:

Page_2i__of 2

S 6. U O i I t" — V_ V N^ ^ • ^S> ' Q f\_ —f f f^J

v^ / <". -

_h/e_

LA i o OF ^

R.e c. P ̂  c e

L

vc To L_ O C <«v T (

,VJ i r^

I <PO

'" A J R

A 5 -

0 5

J5V

Personal Engineer/Technician_

rcf:m:\basefilc\forms\dly-nd.doc



INC.
Daily Field Report

Project:

Client:

Weather Conditions: ~7- S °- gap" f, feA \ K> ( r sg./.A

Time Log: J fa "J.Q - 31 30 - 13 • ̂ o - ! -' - ̂  --

Vehicle: ft5 k fo Mileage:

ProjectNo: "3-O4"? . A 1 -5

Date:_2L/3_J^lf3

£_ STotal Hours:

Page of

Af.-:>:.-. 01 '.̂

i? o c. T J-~L<_

- \

r~-»

Q61^- ^ >-> FNO:'-^ u 1.5 ••—^ -T

(_, ft L L '/> . i, .

/\ > r-. 1 '^ M C O

A 4 Su- \

o Pi?. O UJ£.T. . v _ . A., u^ o

0: J-V -! G f- I C- P 'J , - J Di

c-r / A-»

To (^ o

(z. -T

Personal Engineer/Technician_ • .̂...̂ -•^v^* .̂"---

rcf:m:\bascfi(c\forms\dly-nd.doc



CMC. r * « - l , T 7 - UY-»Daily Field Report

Project: "PAXTOM u - t r - i

Client: P>A -

L.\s)g_R. "Pfto&eS Project No:

Date: "?

Weather Conditions: 83"^,

Time Log: Qb .4S - of--^-S-

Vehicle: **= '"^ Mileage:_

Lv"'c"M

^o - ) 2 . - 3 < > - n -oo- ifl:oo Total Hours: ^ A1 A •

Page { of f

. -oA^ (a.

5. l_ -

5 uj e

C o o D

EAST S L— 1 t? A

0 S Vj Co O ^ T A A-J . F t, r< Ci A | '

\ M b V C A T e. D T"H A

STA-A A i

MOT-

A A J R.

a ̂

CL o - S -

SOUTH

R.O/4D.

C "I/.

/7 :
wx

,Personal Engineer/Technician

ref:m:\bascfilc\forms\dly-nd.doc



~rsiGir\IEERH\IGi INC. Daily Field Report

.r. /S\t>g L\MeRProject:

Client:

Weather Conditions: Q4V, T? CtovjCW

Time Log: aToo-ogi'-ao - \ f c > ' - 4 S - I ?- '- 4 :

Vehicle: & (z>&> Mileage:

Project No:

Date: "? /9 A?S

Total Hours: \ \.O

. A 1 - 5

Page f of /

A L. (§. • 00

o fT i-

o rsv

p/^o A

s

Personal EnRineer/Technician

rcr:m:\b ascfilc\forms\dly-nd.doc



EIMGIIMBERIIMQ INC. ~ .. _ , . . - _ _
Daily Field Report

Project:

Client: IT e E>A -

u.F. S\t>g L\MerR

Weather Conditions: 8**? , P.

Time Log: <y?-'og>-og:cp - \?M s- '2-'4^ -

Vehicle:^ ^^> Mileage:

Project No: "^-04'? . A 1-5

Date: ?- /(O

Total Hours: I n~ •

Page ( of _ /

PDl

21 b^ LI

AU .FT

-^te or

(•A,

f -^

p

fsJ.D(,i^-r£O

-j>evicg: PDIOT

Personal r Engineer/Technician

ref:m:\bascfile\fotms\dly-nd.doc



Daily Field Report

Project: "PAX-roM u.F.

Client:

Project No:

Date: "?• - /

Weather Conditions:

Time Log: 0^:00- o

Vehicle: ̂ "^ Mileage:

<P

- IT 3o - !&• a* Totai Hours: ( Z -»f «-

Page 1 of f

: So l u/q C <2. OQ • 3, Q

o/o S"

S U-

'»..' -rne

If.A S. P. Pi

s>o O £o r L. Co -77- • i v G

A _e

30

Personal Engineer/Technician ^----

ref:m:\basefile\fonns\dly-fld.doc



MGIIMHERIIMG IMC.
Daily Field Report

Project:

Client:

u.r. /S>t>g

P»A - "to U.P

"PRc^ES Project No:

Date: -'

. A 1 - 5

"

Weather Conditions:

Time Log: CO' •*> -<-

Vehicle: -£ <Q^) Mileage:

P. CLooQV. V.
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DRAFT
GROUNDWATER MONITORING WELL INSTALLATION PLAN

PAXTON LANDFILL
CHICAGO, ILLINOIS

INTRODUCTION

The purpose of this Groundwater Monitoring Well Installation Plan (Plan) is to provide

Standard Operating Procedures for installing monitoring wells at or near the Paxton Landfill

located in Chicago, Illinois. This Plan has been prepared for use by Patrick Engineering Inc.

(PEI) and the drilling contractor personnel only. Compliance with this Plan will ensure correct

monitoring well installation that will provide a medium to collect representative groundwater

samples from the geologic unit of concern.

Monitoring well locations will be designated at both on-site and off-site locations. PEI

anticipates a total of six (6) monitoring wells will be installed on-site along the perimeter of the

Paxton II Landfill. A site map illustrating the proposed locations of the on-site monitoring wells

**' is provided in Sheet A-l, Appendix A. The on-site monitoring wells will be installed for the

Illinois Environmental Protection Agency (IEPA). Up to eleven (11) monitoring wells will be

installed at eight (8) off-site locations. Up to three (3) of the off-site monitoring wells will be

installed as nested wells. The off-site monitoring wells will be installed under the direction of

the United States Environmental Protection Agency (USEPA) Region V.

The on-site monitoring well locations will be field-determined during the sideliner

investigation (Task 5a) described in PEI Work Plan authorized under Professional Service

Agreement Number HWA-8310, Amendment No. I dated August 27, 1997. The off-site

monitoring well locations will be designated by the USEPA and surveyed by PEI prior to

monitoring well installation.

This Plan provides a detailed narrative of the following sections:

• Subsurface Drilling Procedures

• Soil Logging and Sampling Procedures

%mittf • Monitoring Well Construction Procedures

• References
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SUBSURFACE DRILLING PROCEDURES

General. All field exploration will be performed under the direction of an experienced

geological engineer or geologist. The borings will be drilled with a drill rig using 4 1/4 inch I.D.

hollow stem augers. The engineer or geologist will maintain daily drilling records, log the soil

samples, and supervise the installation of the monitoring wells. The borings will be logged

according to the Unified Soil Classification System, ASTM D 2487.

Prior to use at each borehole location, all drilling and sampling equipment will be

decontaminated in accordance with the standard decontamination procedures detailed below.

The purpose of decontamination is to prevent cross contamination between borehole locations.

Hollow-Stem Augering. Each boring will be advanced utilizing 4 1/4 inch I.D. hollow

stem augers to stabilize the sides of the borehole. The equipment used for hollow-stem auger

drilling includes a mechanically powered high-torque drill rig, which simultaneously rotates and

axially advances a hollow-stem auger column using hydraulic controls. The continuously open

axial stem of the hollow-stem auger column enables the borehole to be drilled while the auger

column simultaneously serves as a temporary casing to prevent possible collapse of the borehole

wall. The lead end of the auger column is fitted with an auger head (i.e., cutter head) that

contains replaceable teeth. The soil cuttings are carried upward by the flights, which are welded

onto the hollow stem. A pilot assembly, which is commonly comprised of a solid center plug

and pilot bit, is inserted within the hollow center of the auger head. The purpose of the center

plug is to prevent formation materials from entering the hollow stem of the lead auger, and the

pilot bit assists in advancing the auger column during drilling. A center rod, which is attached to

the pilot assembly, passes through the hollow axis of the auger column. This method does not

require the use of drilling fluids or mud which is particularly important in environmental

applications.

Once the borehole is advanced to a desired depth for sampling the formation, the center

rod is used to remove the pilot assembly. A split-spoon or thin-walled tube sampler is then

advanced a variable length beyond the auger head by either driving or pushing the sampler into

the undisturbed formation. After the sample of the formation has been collected, the center rod
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is used to reinsert the pilot assembly into the auger head prior to continuing drilling. Detailed

information on the split-spoon and thin-walled tube sampling procedures is provided in a later

section of this section.

Decontamination Procedures. The following decontamination procedures will be

followed during drilling operations:

1. Prior to use at each boring location, all drilling and sampling equipment will be

decontaminated using a steam-generating pressure washer. The purpose of

decontamination is to prevent cross contamination between borehole locations

and between stratigraphic formations.

2. A decontamination area will be designated on-site to perform all decontamination

activities. The designated area will be constructed to temporarily contain wash

water generated during the decontamination process.

3. All downhole drilling and sampling equipment will be decontaminated prior to

use at each boring location. The downhole drilling equipment (augers, rod, auger

plug, and split spoon sampler) will be high pressure/hot water cleaned between

borehole locations.

4. At the conclusion of all daily decontamination operations, liquids that are

generated during steam cleaning and washing operations will be transferred from

the designated decontamination area to 55-gallon drums. The 55-gallon drums

will be labeled, transported and stored on-site. PEI is not responsible for the

characterization or disposal of the drum contents.

5. Soil cuttings generated during drilling operations will be transferred into 55-

gallon drums. The 55-gallon drums will be labeled, transported and stored on-

site. PEI is not responsible for the characterization or disposal of the drum

contents.
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SOIL LOGGING AND SAMPLING PROCEDURES
'•*.•"

Soil Logging Procedures. An experienced geological engineer or geologist will perform

all logging of subsurface conditions. Soils will be classified based on field inspection of split-

spoon samples, pocket penetrometer tests, and laboratory analyses according to Unified Soil

Classification System, ASTM D 2487. Field measurements made during sampling operations

include color, texture, and plasticity descriptions, particle-size characteristics, blow counts per

six-inch advancement of split spoon sampler (ASTM 1586), unconfmed compressive strength

measured using a calibrated pocket penetrometer, and amount of sample recovery in the split-

spoon sampler. All field descriptions and measurements will be recorded on a standard boring

log form, a sample of which is included in Appendix B.

Collection of Jar Samples. As mentioned in the Site Sampling Plan, all borings will be

continuously sampled. Except where a thin-walled sample is collected, all soil samples will be

obtained using a split-spoon sampler. Soil samples will be obtained in accordance with the

'W ASTM D 1 586, "Penetration Test and Split-Barrel Sampling of Soils."

Jar samples will be obtained from the split-spoon in the following manner:

• Remove soil sample carefully from the split-spoon and place a representative

sample in the jar with an absolutely minimum amount of disturbance. Do not

attempt to overfill or force excess material into the jar.

• Tightly cap the jar and mark the lid as applicable with the following information:

1 . Project number

2. Boring number

3. Sample number

4. Sample depth range

5. Date sample was collected
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• Jars will be packed sequentially in partitioned, heavy-duty, cardboard boxes and

protected from freezing or excessive heat. The boxes will be labeled with the

boring number, sample numbers, and date.

• Samples will be transported to the PEI geotechnical laboratory in Lisle, Illinois

for storage and possible testing.

Collection of Thin-Walled Tube Sample. One thin-walled (Shelby) tube sample will be

collected so that a triaxial permeability test can be performed on the sampled subsurface

material. This tube sample will be obtained in accordance with ASTM D 1587, "Thin-Walled

Tube Sampling of Soils."

The thin-walled tube samples will be sealed in the following manner in accordance with

ASTM D 4220:

• Seal the top of the sample by inserting a cardboard disk (or cheesecloth) and

pouring in slowly 1 to 2 inches of melted paraffin wax in several thin layers. Fill

the remaining void space in the tube with sand to prevent slippage of the sample.

• Cap the end and tape securely. Tape shall be wrapped several times around the

tube end to ensure that the sample remains air-tight.

• Repeat the above steps for the opposite (bottom) end of the tube. Typically, it

will be necessary to scrape out an inch of so of undisturbed material first to allow

the wax to seat.

• All samples will be transported in a vertical position to the PEI geotechnical

laboratory in Lisle, Illinois, for extrusion, logging, and possible testing.

• All thin-walled tube samples will be labeled using a permanent marker with the

following information:
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1. Project Number

2. Boring Number

3. Sample Number

4. Sample depth range

5. Recovery (in inches)

6. Arrow pointing to the direction of the top of the tube

MONITORING WELL CONSTRUCTION PROCEDURES

Groundwater monitoring wells will be constructed in general accordance with ASTM D

5092, "Design and Installation of Groundwater Monitoring Wells in Aquifers." All borings to be

converted to groundwater monitoring wells will be continuously sampled and logged except for

nested wells. We anticipate that the (3) nested wells will be installed within 10 feet of the logged

borehole. The nested wells will be blind drilled to the desired depth. Monitoring well elevations

including bottom and top of slotted well screen, and the top of primary and final sand pack will

be measured with an accuracy of 0.1 feet. A summary of the procedure to be used for well

construction is as follows:

• The primary filter pack consisting of a clean packaged #20/40 silica sand will be

tremie washed at the bottom of the hole (6 inches typical) to provide a base on

which to set the well screen.

• Depending on the thickness of the in-situ geologic deposit, a 2-foot, 5-foot, or 10-

foot long, 2-inch diameter, 0.01-inch slotted type 304 stainless steel screen will be

carefully lowered to the desired elevation using 2-inch diameter type 304 stainless

steel riser pipe. A schedule 40 PVC well riser will be attached to stainless steel

riser pipe above the water table.

• The primary filter sand will then be tremie washed around the screen until it is at

least 2-feet above the top of the well screen (unless geologic conditions warrant
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less). Centralizers will be attached to the riser pipe and screen to keep the well

centered in the sand pack during installation.

• A final filter pack consisting of a very fine grained silica sand will be tremie

washed around the riser pipe until it is 1 to 2 feet above the top of the primary

filter sand (unless geologic conditions warrant less).

• If the top of the sand pack is below the water table, the annular space will be

tremie grouted using a high-solid Volclay™ bentonite grout. If the top of the

sand pack is above the water table, the annular space will be backfilled with

Volclay Pure Gold™ medium bentonite chips, which will be hydrated after

placement. The grout or chips will extend to approximately 2 to 3 feet below

ground surface.

• The remaining annulus will then be filled with Type I cement grout placed by the

tremie method. An aluminum well protector with padlock will be installed over

the well casing extending 3 feet below the ground surface. A concrete pad will

then be constructed around the protector. A label plate will be riveted to the

protective casing. The information on the plate will include the well designation,

installation date and depth.

PEI will develop as-built diagrams for each monitoring well installed during this project.

A monitoring well detail is illustrated in Figure 1, Appendix C. PEI will maintain elevation

control during monitoring well construction. The as-built diagrams will include bottom of well

casing elevation, top of casing elevation, ground surface elevation, well casing materials, top of

sand pack elevation, and general descriptions of soil/bedrock stratigraphy encountered within the

respective boreholes.

Borehole Grouting. All boreholes in which a monitoring well is not installed will be

tremie grouted from the bottom of the borehole to the surface using a high-solid bentonite grout.

Potable water will be used to mix the grout.
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Surveying. PEI will survey all monitoring wells upon completion. PEl will use a
<^^/

combination of static/ rapid-static GPS and digital leveling surveying methods to locate the

horizontal positions and vertical elevations of the monitoring wells. A vertical survey reference

mark will be placed on top of the well casing. The vertical reference mark elevation will be

measured within +/- 0.01-foot mean sea level, which will be referenced to the National Geodetic

Vertical Datum 1929. PEI will also survey the vertical elevations of the top of protective well

and ground surface elevation. The horizontal positions of the monitoring wells will be

determined within +/- 3 cm, referenced to the Illinois East Zone 1983 State Plane Coordinate

System.

Monitoring Well Development. Upon well completion, each monitoring well will be

properly developed to ensure the collection of representative groundwater samples. Monitoring

well development will be performed in general accordance with ASTM D 5521-94 "Standard

Guide for Development of Ground-Water Monitoring Wells in Granular Aquifers". We

anticipate that well development will consist of using a centrifugal pump and mechanical surge

block. The following is a general procedure for developing a monitoring well by surging and
'W

pumping:

• Record the static water level and total well depth.

• Set the pump and record the pumping rate. Pump until turbidity measurements

stabilize or reach the desired level (< 5 NTU) using a calibrated turbidity meter.

Field measurements including pH, temperature, and specific conductance will

also be recorded during pumping.

• Discontinue pumping and begin mechanical surging using a surge block. Fines,

which enter the well during surging, should be periodically purged using a

disposable PVC bailer.

• Measure and record well depth to determine the amount of fines, and repeat

pumping/ surging cycle until the well yields water of acceptable turbidity at the
"•MI*'

beginning of the pumping cycle.
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In the event that acceptable turbidity is not achieved during well development,

PEI will determine whether turbidity readings are a function of well construction

or natural geologic materials.

All development water will be transferred to 55-gallon drums, labeled and stored

on-site.

REFERNCES
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Development of Ground-Water Monitoring Wells in Granular Aquifers. D5521-
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2. American Society of Testing and Materials (ASTM). 1997. Standard Practice for

Design and Installation of Ground Water Monitoring Wells in Aquifers. D5092-

90, ASTM Standards Relating to Environmental Site Characterization/ Sponsored
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3. Boulding, Russel J., 1993. Subsurface Characterization and Monitoring
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ATTACHMENT E

«-*' MONITORING WELL AS-BUILT DIAGRAMS



PROTECTIVE COVER
WITH LOCKING CAP

APPROXIMATELY 6'
CLEARANCE FOR SAMPLER

TOP OF RISER 2 ft.
TO 3 ft. ABOVE GRADE

SLOPE CONCRETE PAD
AWAY FROM CASING

5 ft. LENGTH
PROTECTIVE CASING

NEAT CEMENT GROITT TO
3 ft. BELOW GROUND SURFACE

2*0 FLUSH JOINT STAINLESS
STEEL OR PVC RISER PIPE
(ABOVE WATER TABLE ONLY)
OR PVC RISER PIPE WITH
THREDDED CONNECTIONS.
TEFLON TAPE OR
MANUFACTURER APPROVED
•O' RINGS AT ALL JOINTS.

1 ft. TO 2 ft. FINAL
FINE- GRAINED FILTER PACK
(WHERE CONDITIONS WARRANT)

EXTEND PRIMARY FILTER
PACK 2 ft. TO 3 ft. ABOVE
SLOTTED WELL SCREEN

WELL IDENTIFICATION LABELED
PROTECTIVE CASING

VENTED CAP

WASHED PEA GRAVEL
OR FILTER SAND

PROTECTIVE CASING

1/4' WEEP HOLE AT
6' ABOVE GROUND LEVEL

SCHEDULE 40 PVC RISER PIPE

MINIMUM 2' ID RISER WfTH
FLUSH THREADED CONNECTIONS

HYBRID WELL CONSTRUCTION
MINIMUM 10 FEET ABOVE
SATURATION ZONE

2'(» TYPE 304 STAINLESS
STEEL RISER PIPE

CENTRALIZERS AS NECESSARY

HIGH SOLID BENTONITE GROUT

BOREHOLE WALL

CENTRALIZERS AS NECESSARY

2*0 #10 CONTINUOUS
SLOT TYPE 304 STAINLESS
STEEL WELL SCREEN

END PLUG

SPO o:/qeo/7047/o1-05/mon-well.dwg twfa 06/23/98

'"I../

DATE: 06/23/98

PROJ. NO.: 7047.A1

APR. BY: JSV

PAXTON II LANDFILL

FIGURE 1
MONITORING WELL DETAIL

ENGINEERING INC.
SPRINGFIELD, ILLINOIS



PATRICK
EIMBIIMEERIIMB INC.

MONITORING WELL
INSTALLATION REPORT

WELL NO.:SL-11C

PROJ. NO.: 7047.A1-5

PROJECT: ON-SITE MONITORING WELL INSTALLATION

LOCATION: PAXTON LANDFILL - CHICAGO. IL

BORING NO.-.SL-11C

LOCATION:

ri IFNT:IEPA - DIVISION OF LAND POLLUTION

ENGINEER/GEOLOGIST: SEAN PETERS
INSTALLATION DATE: 07/15/98

WEATHER: 88'F. VERY HAZY

DRII I ER: PATRICK DRILLING INC./KEVIN SHAMWAY

UJ

PROTECTIVE COVER
WITH LOCKING

GROUND ELEVATION =

DARK GRAY TO BLACK
SILTY CLAY
(FILL)

ELEV. = 10.5'

BLACK SILT
(FILL)

ELEV. = 12.0' _ _

GRAY AND BLACK
SILTY SAND
(SM)

ELEV. = 16.5'

GRAY SILTY CLAY
(GLACIAL TILL)

WELL IDENTIFICATION LABELED
PROTECTIVE CASING

VENTED PVC CAP

TOP OF RISER PIPE

4' SQUARE X 5' STEEL WELL PROTECTOR

CONCRETE

2'0 TYPE 316 STAINLESS
STEEL RISER PIPE

ENVIROPLUG BENTONITE GROUT
(30% SOLIDS)

TOP OF FINAL FILTER SAND

20/40 SILICA FILTER SAND

TOP OF PRIMARY FILTER SAND

BOREHOLE DIAMETER = 8.0'

• 10/20 SILICA FILTER SAND

• TOP OF WELL SCREEN

ELEV. =11,0'

ELEV. = 12.5'

ELEV. = 14.5'

2*0 STAINLESS STEEL
TYPE 316 CONTINUOUS
0.01' SLOTTED WELL SCREEN

BOTTOM OF WELL SCREEN

BOTTOM OF PRIMARY FILTER SAND

ELEV. =16.5'

ELEV. = 17.5'.

END OF BORING AT 17.5' NOTE: SEE BORING LOG FOR DETAILED DESCRIPTION OF SOIL CONDITIONS

SPD g:/geo/7047/o1-05/sl-Hc.dwg twb 08/05/98



PATRICK
ENGINEERING INC.

MONITORING WELL
INSTALLATION REPORT

WELL NQ.:SL-16G

PROJ. NO.: 7047.A1-5

PROJECT: ON-SITE MONITORING WELL INSTALLATION

LOCATION: PAXTON LANDFILL - CHICAGO. IL

BORING NO.:SL-16G(2)

LOCATION:

CLIENT: IEPA - DIVISION OF LAND POLLUTION

ENGINEER/GEOLOGIST: SEAN PETERS
INSTALLATION DATE: 07/20/98

WEATHER: 95T. MOSTLY SUNNY

DRILLER: PATRICK DRILLING INC./KEVIN SHAMWAY

O

c/i
:z
o
t
O
Z
O
o

PROTECTIVE COVER
WITH LOCKING

GROUND ELEVATION =

GRAY TO BUCK
SILTY CLAY
(FILL)

ELEV. = 8.0'

SATURATED LANDFILL
REEUSE

WELL IDENTIFICATION LABELED
PROTECTIVE CASING

VENTED PVC CAP

TOP OF RISER PIPE

4' SQUARE X 5' STEEL WELL PROTECTOR

CONCRETE

2'(S TYPE 316 STAINLESS
STEEL RISER PIPE

ENVIROPLUG BENTONITE GROUT
(30% SOLIDS)

TOP OF PRIMARY FILTER SAND ELEV. = 7.5'

10/20 SILICA FILTER SAND

BOREHOLE DIAMETER = 8.0'

TOP OF WELL SCREEN ELEV. = 10.0'

2'0 STAINLESS STEEL
TYPE 316 CONTINUOUS
0.0T SLOTTED WELL SCREEN

BOTTOM OF WELL SCREEN

BOTTOM OF PRIMARY FILTER SAND

ELEV. = 14.9"

ELEV. = 15.0'

END OF BORING AT 15.0' NOTE: SEE BORING LOG FOR DETAILED DESCRIPTION OF SOIL CONDITIONS.

SPO g:/geo/7047/o1-05/sl-16g.dwg twb 08/05/98



ENGINEERING INC.

MONITORING WELL
INSTALLATION REPORT

WELL NO.:SL-23G

PROJ. NO.: 7047.A1-5

PROJECT: ON-SITE MONITORING WELL INSTALLATION

LOCATION: PAXTON LANDFILL - CHICAGO. IL

BORING NO.:SL-23G
LOCATION:

CLIENT:IEPA - DIVISION OF LAND POLLUTION

ENGINEER/GEOLOGIST: SEAN_PETERS_
INSTALLATION DATE: 07/10/98
WEATHER: 84T. PARTLY CLOUDY

DRILLER: PATRICK DRILLING INC./KEVIN SHAMWAY

UJ

<
O
in

O

S
z

c/>
Z
O
t
Q
Z
O
O

O
C/1

PROTECTIVE COVER
WITH LOCKING CA

GROUND ELEVATION =

ELEV. = 16.5'

BLACK TO DARK GRAY
SILTY CLAY TO CLAYEY SILT
(FILL)

ELEV. = 2Q.O'

SATURATED LANDFILL
REFUSE

WELL IDENTinCATION LABELED
PROTECTIVE CASING

VENTED PVC CAP

TOP OF RISER PIPE

4' SQUARE X 5' STEEL WELL PROTECTOR

CONCRETE

2'0 TYPE 316 STAINLESS
STEEL RISER PIPE

ENVIROPLUG BENTONITE GROUT
(30% SOLIDS)

• TOP OF FINAL FILTER SAND

• 20/40 SIUCA FILTER SAND

TOP OF PRIMARY FILTER SAND

• BOREHOLE DIAMETER = 8.0*

• 10/20.SIUCA FILTER SAND

• TOP OF WELL SCREEN

ELEV. =_24.5'

ELEV. = 25.0'

ELEV. = 2.7.1'

• 2M> STAINLESS STEEL
TYPE 316 CONTINUOUS
0.01* SLOTTED WELL SCREEN

BOTTOM OF WELL SCREEN

BOTTOM OF PRIMARY FILTER SAND

ELEV. = 32.T

ELEV. = 32.2'

END OF BORING AT 32.2' NOTE: SEE BORING LOG FOR DETAILED DESCRIPTION OF SOIL CONDITIONS.

SPO g:/geo/7047/a1-05/sl-23g.dwg twb 08/05/98



ENGINEERING INC.

MONITORING WELL
INSTALLATION REPORT

WELL NO.:SL-26D

PROJ. NO.: 7047.A1-5

PROJECT: ON-SITE MONITORING WELL INSTALLATION

LOCATION: PAXTON LANDFILL - CHICAGO. IL

BORING NO.:SL-26D

LOCATION:

CLIENT:IEPA - DIVISION OF LAND POLLUTION

ENGINEER/GEOLOGIST: SEAN PETERS
INSTALLATION DATE: 07/14/98

WEATHER: 90T. PARTLY CLOUDY

DRILLER: PATRICK DRILLING INC./KEVIN SHAMWAY

UJ

o

o

o
z

CO
z
o

PROTECTIVE COVER
WITH LOCKING C,

GROUND ELEVATION =

DARK GRAY TO GRAY
SILTY CLAY
(CLAY LINER)

ELEV. = 17.8'

GRAY TO BROWN
SILTY SAND
(SM)

END OF BORING AT 20.0'

WELL IDENTIFICATION LABELED
PROTECTIVE CASING

VENTED PVC CAP

TOP OF RISER PIPE

4' SQUARE X 5' STEEL WELL PROTECTOR

CONCRETE

2*0 TYPE 316 STAINLESS
STEEL RISER PIPE

ENVIROPLUG BENTONITE GROUT
(3055 SOLIDS)

TOP OF FINAL FILTER SAND

20/40 SILICA FILTER SAND

TOP OF PRIMARY FILTER SAND

• BOREHOLE DIAMETER = 8.0'

• 10/20 SILICA FILTER SAND

• TOP OF WELL SCREEN

ELEV. = 14.5'

ELEV. = 15.0'

ELEV. = 17.7'

2'«> STAINLESS STEEL
TYPE 316 CONTINUOUS
0.01' SLOTTED WELL SCREEN

BOTTOM OF WELL SCREEN

BOTTOM OF PRIMARY FILTER SAND

ELEV. = 19.6!

ELEV. = 19.7'

NOTE: SEE BORING LOG FOR DETAILED DESCRIPTION OF SOIL CONDITIONS

SPO g:/geo/7047/o1-05/sl-26d.dwg twb 08/05/98



PATRICK
OMGIPJEEPIIIMG INC.

MONITORING WELL
INSTALLATION REPORT

WELL NO.:SL-4B

PROJ. NO.: 7047.A1-5

PROJECT: ON-SITE MONITORING WELL INSTALLATION

LOCATION: PAXTON LANDFILL - CHICAGO. IL

BORING NO.:SL-4B(2)
LOCATION:

CLIENT:IEPA - DIVISION OF LAND POLLUTION

ENGINEER/GEOLOGIST: SEAN PETERS

DRILLER: PATRICK DRILLING INC./KEVIN SHAMWAY

INSTALLATION DATE: 07/20/98

WEATHER: 95'F. MOSTLY SUNNY

UJ

<
O
CO

O

O
z

CO
z:
O

O
O

O
CO

PROTECTIVE COVER
WITH LOCKING

GROUND ELEVATION =

ELEV. = 3.0'

GRAY TO DARK GRAY
SILTY CLAY
(FILL)

ELEV. = 6.0'

GRAY SILTY CLAY
(GLACIAL TILL)

END OF BORING AT 12.5'

WELL IDENTIFICATION LABELED
PROTECTIVE CASING

VENTED PVC CAP

TOP OF RISER PIPE

4' SQUARE X 5' STEEL WELL PROTECTOR

CONCRETE

2*0 TYPE 316 STAINLESS
STEEL RISER PIPE

MEDIUM ENVIROPLUG
BENTONITE CHIPS

TOP OF PRIMARY FILTER SAND

10/20 SILICA FILTER SAND

BOREHOLE DIAMETER = 8.0*

TOP OF WELL SCREEN

ELEV. = 4.8'

ELEV. = 7.4'

• 2'0 STAINLESS STEEL
TYPE 316 CONTINUOUS
0.01' SLOTTED WELL SCREEN

BOTTOM OF WELL SCREEN

BOTTOM OF PRIMARY FILTER SAND

ELEV. = 12.4'

ELEV. = 12.5'_

NOTE: SEE BORING LOG FOR DETAILED DESCRIPTION OF SOIL CONDITIONS.

SPO g:/geo/7<M7/a1-05/sl-4b.dwg twb 08/05/98



PATRICK
ENGINEERING INC.

MONITORING WELL
INSTALLATION REPORT

WELL NO.:SL-8D

PROJ. NO.: 7047.A1-5

PROJECT: ON-SITE MONITORING WELL INSTALLATION

LOCATION: PAXTON LANDFILL - CHICAGO. IL

BORING NQ.:SL-8D

LOCATION:

CLIENT.-IEPA - DIVISION OF LAND POLLUTION

ENGINEER/GEOLOGIST: SEAN PETERS
INSTALLATION DATE: 07/16/98

WEATHER: 88'F, MOSTLY SUNNY

DRILLER: PATRICK DRILLING INC./KEVIN SHAMWAY

LJ

<
O
CO

O

O

g

ô
z
O
O

_)
O

PROTECTIVE COVER
WITH LOCKING

GROUND ELEVATION =

ELEV. = 12.0'

BUCK SILT
(FILL)

ELEV. = 18.0'

GRAY AND BLACK
SILTY SAND
(SM)

ELEV. = 21.5'

GRAY SILTY CLAY
(GLACIAL TILL)

END OF BORING AT 22.8'

WELL IDENTIFICATION LABELED
PROTECTIVE CASING

VENTED PVC CAP

TOP OF RISER PIPE

4* SQUARE X 5' STEEL WELL PROTECTOR

CONCRETE

2V TYPE 316 STAINLESS
STEEL RISER PIPE

ENVIROPLUG BENTONITE GROUT
(30% SOLIDS)

TOP OF FINAL FILTER SAND

20/40 SILICA FILTER SAND

TOP OF PRIMARY FILTER SAND

BOREHOLE DIAMETER = 8.0'

10/20 SILICA FILTER SAND

• TOP OF WELL SCREEN

ELEV. = 17.0'

ELEV. = 18.0'

ELEV. = 20.0'

2'9 STAINLESS STEEL
TYPE 316 CONTINUOUS
0.0T SLOTTED WELL SCREEN

BOTTOM OF WELL SCREEN

BOTTOM OF PRIMARY FILTER SAND

ELEV. = 22.0'

ELEV. = 22.8'

NOTE: SEE BORING LOG FOR DETAILED DESCRIPTION OF SOIL CONDITIONS.

SPO g:/geo/7047/a1-05/sl-8d.dwg twb 08/05/98
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LABORATORY RESULTS
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Hydraulic Conductivity - Calculation Sheet

Job No.
Boring Number:
Sample No.
Description:

Tare no.
Tare wt. (g)
Wt. wet soil & tare (g)
Wt. dry soil & tare (g)
Moisture Content (%)

Diameter (cm)
Height (cm)
Volume (cm3)
Wet Wt. (g)
Dry Density (pel)

8-Value after saturation

7047 JV1-5
SL-11B

ST-4/12.0-14.0'
Dark Gray Sllty Clay

Tech. -
Check
Date-

MS
MKA
10/08/98

Initial WC%
114C
21.57

147.73
12797
18.57

7.24
14.28
587.9

1269.10
113.6

1.00

Final WC%

ERR

Dimensional Change During Consolidation (assuming isotropic consolidation)
Manom. Chg , 3/8" dia. (in)= Top:0.65
Volume change (cm3): 4.9
Consolidated volume (cm3): 583.0
Dry weight of sample (g): 1070.33
% change each dimension /100 0.00277
Consolidated diameter (cm): 7.22
Consolidated height (cm): 14.24
Consolidated area (cm2): 40.9
Consolidated dry density (pcf). 114.6

Bottom: 2. 05

2.84 in.
5.61 in.
6.35 in2

Note - 0.005 CaSO4 solution used as permeant

Cell pressure (psi)
Top pressure (psi):
Bottom pressure (psi):
Gradient:
Confining Pressure (psi):
Date initial reading:
Time initial reading:
Date final reading:
Time Tinal reading.
Initial man. rdg. (in)

Final man rdg (in)

Chg. Top (m )
Chg. Bottom (in.)
Chg. Time (hrs )
Top "K" value (cm/sec) =
Bottom "K" value (cm/sec) =

I HYDRAULIC CONDUCTIVITY

TRIAL 1
67.7
586

60.8
11

8.00
10/07/98

12.57 PM
10/08/98

08:42 AM
Top= 62.35

Bottom= 72.15
Top= 62.95

Bottom= 71.65
0.6
05

19.75
3.7E-08
3.1E-08

(CM/SEC.) = 3.3E-08

TRIAL 2
03/07/00

586
61.1

12
7.95

10/07/98
05: 15PM
10/08/96

01:23 PM
625

72.05
63.1

71.55
0.6
05

20.13
3.2E-08
26E-08

TRIAL 3
67.8
58.6
61.1

12
7.95

10/07/98
12:57 PM
10/08/98

0123PM
62.35
72 15
631

71.55
075
0.6

2443
3.3E4J8
2.6E-08

Conf . Pres. (p*i) -

TRIAL 4

0
0.00

0
0

0.00
ERR
ERR

7.95

SL11BST4WK4 PATRICK ENGINEERING INC.
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100

COBBLES
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GRAIN SIZE IN MILLIMETERS

GRAVEL

coarse

Specimen Identification

*>

_0_
i

SL-11B ST-4

12.0-14-

Specimen Identification

*c>

1

3i

SL-11B 12-0

PROJE

V,

SAND
| fine coarse| medium

1 MM I I I II 1 1 1
0.1 0.01

1 fine

Classification

Dark Gray Silty Clay, Little Coarse to Fine

Sand CL

D100

9.50

060

001

CT Illinois EPA Division o( Und

D30 DID

Pollution - Cover
Tnlckness and Characteristics

MC%

I I I
0.001

SILT OR CLAY

LL

%G ravel

0.4

PL

%Sand

16.2

JOBNC
DATE

PI Cc

%Silt i

45.3

Cu

%Clay

38.1

) 7047. A 1A.S
10/12/98

GRADATION CURVES
Patrick Engineering Inc.

Lisle, Illinois _^
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Hydraulic Conductivity-Calculation Sheet

Job No.
Boring Number:
Sample No.
Description;

Tare no.
Tare wt. (g)
Wt. wet soil & tare (g)
Wt. dry soil & tare (g)
Moisture Content (%)

Diameter (cm)
Height (cm)
Volume (cm3)
WetWt. (g)
Dry Density (pet)

B-Value after saturation

7047 .A1 -5
SL-23G

ST-1
Dark Brown and Yellow Silty Clay

Tech. -
Check•
Date-

MS
MKA
09/16/98

Initial WC%
127

21.55
70.88
6409
15.96

7.28
1423
5923

1273.96
115.7

1.00

Final WC%

ERR

)imensional Change During Consolidation (assuming isotropic consolidation)
/lanom. Chg.. 3/8" dia. (ln)=
/olume change (cm3):
Consolidated volume (cm3):
)ry weight of sample (g):
^ change each dimension / 100:
;onsolidated diameter (cm):
Consolidated height (cm).
Consolidated area (cm2):
Consolidated dry density (pcf):

Mote - 0.005 CaSO4 solution used as permeant

Top:26 Bottom:3.55
11.1

581.2
1098.61
0.00626

7.23
14.14
41.1

118.0

2.85 in.
5.57 in.
6.37 in2

TRIAL 1 TRIAL 2 TRIAL 3 TRIAL 4
3ell pressure (psi):
Top pressure (psi).
Bottom pressure (psi):
Gradient
Confining Pressure (psi):
Date initial reading:
Time Initial reading:
Date final reading:
Time final reading:
Initial man. rdg (in) Top=

Bottom^
Final man. rdg. (in) Top=

Bottom=
Chg. Top (in.)
Chg. Bottom (in.)
Chg. Time (hrs.)
Top "K" value (cm/sec) =
Bottom "K" value (cm/sec) -

88.7 88.5
78.8 78.7

81 80.9
11 11

8.80 8.70

88.5
78.7
809

11 0
8.70 0.00

09/15/98 09/15/98 09/15/98
02: 16PM 05:52 PM 02:16PM
09/16/98 09/16/98 09/16/98

03:02 PM 04:52 PM 04:52 PM
62 62.45

73.4 73.05
64.55 64.7
71 45 71 3

2.55 225
1.95 1.75

24.77 23.00
1.2E-07 1.2E-07
9.4E-08 91E-08

HYDRAULIC CONDUCTIVITY (CM/SEC.) = 1 .2E-07 Conf . Pres

62
73.4
64 7
71.3
27 0
2.1 0

26.60 0.00
1.2E-07 ERR
9.4E-08 ERR

(psi) = 8.7

SL23GST1.WK4 PATRICK ENGINEERING INC.
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U S. SIEVE OPENINO IN INCHES I U.S. SIEVE NUMBERS I HYDROMETER

100

90

80

p
E
R70
C
E
N
T60
F
I
N
E50
R

40

6 4 3
1 !

:

*• 1.5 3/4 '/^a/8 J

1 ,

4 ° 8"

T~T

: X^

' 141U ZO •*

1 1 1

^ 1

J 40 DL

x

1

7C

\

"-^140^
1 1

X.

\
\
\

ft

- X\

;-

\»

100 10 1
GRAIN SIZE IN MILUMETERS

0.1 0.01 0-001

COBBLES
GRAVEL

coarse

SAND
coarse! medium | tine

SILT OR CLAY

Specimen Identification Classification MC% LL PL PI Cc Cu

SL-23G ST-1 Dark Gray Silty Clay. Some C to F Sand.

10.0-12.0' Trace F Gravel CL

Specimen Identification D100 D60 D30 D10 %G ravel %Sand %Silt %day

SL-23G 10.0 9.50 0.03 0.002 4.6 27.4 37.6 30.4

PROJECT Illinois EPA Division of Land Pollution - Cover
Thickness and Characteristics

JOB NO
DATE

7047.A1-2

9/18/98

I
GRADATION CURVES

Patrick Engineering Inc.
Lisle, Illinois
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Hydraulic Conductivity - Calculation Sheet

Job No.
Boring Number:
Sample No.
Description:

Tare no.
Tare wt. (g)
Wt. wet soil & tare (g)
Wt. dry soil & tare (g)
Moisture Content (%)

Diameter (cm)
Height (cm)
Volume (cm3)
Wet Wt (g)
Dry Density (pet)

B-Value after saturation

7047A1-5
SL-26D

ST-7/12.0-14.01

Dark Gray Sllty Clay

Tech. -
ChecX -
Date-

MS
MKA
09/30/98

Initial WC%

127
21-53

176.31
152.15

18.50

7.21
9.11

371.9
839.54

118.9

0.95

Final WC%

ERR

Dimensional Change During Consolidation (assuming isotroplc consolidation)
Manom. Chg.. 3/8* dia. (ln)=
Volume change (cm3):
Consolidated volume (cm3):
Dry weight of sample (g):
% change each dimension / 100:
Consolidated diameter (cm).
Consolidated height (cm):
Consolidated area (cm2):
Consolidated dry density (pcf):

Note - 0.005 CaS04 solution used as permeant

Cell pressure (psi):
Top pressure (psi):
Bottom pressure (psi):
Gradient.
Confining Pressure (psi):
Date initial reading:
Time Initial reading:
Date final reading:
Time final reading.
Initial man. rdg (in) Top=

Bottom=
Final man. rdg. (In) Top=

Bottom^
Chg. Top (in.)
Chg. Bottom (in.)
Chg. Time (hrs.)
Top "K" value (cm/sec) =
Bottom "K" value (cm/sec) =

Top:

TRIAL 1
108.2
992

101.1
15

8.05
09/29/98

08:30 AM
09/29/98

05:44 PM
59.7

64.85
60.7
63.8

1
1.05
9.23

9.7E-08
1.0E-07

] HYDRAULIC CONDUCTIVITY (CM/SEC.) =1.1 E-07

Bottom.
0.0

371.9
708.49

0.00000
7.21 2.84
9.11 3.59
40.8 6.33

1189

TRIAL 2 TRIAL 3
108.8 108.8

99.2 99.2
100.8 100.8

12 12
8.80 8.80

09/29/98 09/29/98
05:44 PM 08:30 AM
09/30/98 09/30/98

1037AM 10:37 AM
60.7 597
63.8 64.85

62.45 62.45
62.1 62.1
1.75 2.75
1.7 2.75

16.88 26.12
1.1E-07 1.1E-07
1 . 1 E-07 |____jUE-07j

Conf . Pres. (psi) =

in
in.
in2

TRIAL 4

0
0.00

0
0

0.00
ERR

( ERR

8.8 J

SL26DPRM.WK4 PATRICK ENGINEERING INC.



U S SIEVE OPENING IN INCHES I U.S. SEVE NUMBERS
2 1.5 ' 3/41/23/8 3 « 6 £10 141620 30 40 50 70

0.00^
GRAIN SIZE IN MILLIMETERS

COBBLES
GRAVEL SAND

coarse

Specimen Identification

*
SL-26D ST-7

12.0-14.

Specimen Identification

9 SL-26D 12.0

line coarse) medium ]_ fine

Classification

Dark Gray Silty Clay, Uttle Coarse to Fine

Sand CL

D100

2.36

D60

0.01

D30

0.002

010

SILT OR CLAY

MC% LL

%Gravel

0.0

PROJECT Illinois EPA Division of Land Pollution - Cover

PL

%Sand

14.9

PI Cc

%Sllt

55.6

Cu

%Ciay

29.5

JOB NO. 7047.A1-2

GRADATION CURVES
Patrick Engineering Inc.

Lisle. Illinois
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ATTACHMENT G
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APPENDIX G
SUMMARY OF LABORATORY TEST RESULTS

PAXTON II LANDFILL
CHICAGO, ILLINOIS

Boring/
Piezometer

SL-11B

SL-23G

SL-26D

Sample
Number

ST-4

ST-1

ST-7

Depth
(ft)

12-14

10-12

12-14

uses
Symbol

CL

CL

CL

Sample
Condition

Good

Good

Good

Number of Tests

Minimum

Maximum

Average

Median

Geometric Mean

Moisture
Content

(%)

18.57

16.0

18.5

MC

3

16.0

18.57

17.69

18.5

Grain Size Analysis

Gravel
(%)

0.4

4.6

0.0

G

3

0

4.6

1.7

0.4

Sand
(%)

16.2

27.4

14.9

Sa

3

14.9

16.2

19.5

16.2

Silt
(%)

45.3

37.6

55.6

Si

3

37.6

55.6

46.2

45.3

Clay
(%)

38.1

30.4

29.5

C

3

29.5

38.1

32.7

30.4

Dry Density (pcf)

113.6

115.7

118.9

DD

3

113.6

118.9

116.1

115.7

Hydraulic Conductivity
(cm/sec)

3.3E-08

1.2E-07

1.1E-07

HC

3

1.1E-07

3.3E-08

8.77E-08

1.1E-07

7.58E-08

Refsp\p\7047al-5\APP-G.doc



85- oc
o

OC
<

</}
CO

2 O
UJ T
oc Ea. *-



PATRICK Transportation
Infrastructure

ENGINEERING INC. Environmental
Planning
Architecture

May 27, 1 998 Design/Build
Surveying

Mr. Stan Komperda
Illinois Environmental Protection Agency
Bureau of Land
1001 North Grand Avenue East
Springfield, IL 62702

Subject: Paxton Landfill Cover Thickness and Characteristics Study
Preliminary Results

Dear Mr. Komperda:

The purpose of this letter is to provide you with preliminary results of the Cover Thickness and
Characteristics Study (Study) at the Paxton Landfill. The Study consisted of: 1) surveying 70
cover probe locations onto a 200-foot grid; 2) determining cover thickness by using a drill rig or
2-inch hand auger; and 3) collecting soil samples for laboratory testing. Figure 1, provided as
Attachment A, illustrates the cover probe locations.

The fieldwork was completed the week ending May 22, 1998 and the selected soil samples are
currently being tested in the Patrick Engineering Laboratory located in Lisle, Illinois. A total of
60 soil samples were selected for sieve/hydrometer analysis and a total of 22 thin-walled tube
(Shelby tube) samples were also collected from select locations with a minimum of two feet of
low permeability material.

After we have reviewed the sieve and hydrometer analyses, shelby tube samples will be selected
for triaxial permeability and Atterburg limit testing. Triaxial permeability and Atterburg limit
testing will determine if the existing cover is a suitable low permeability cover.

Results of the Study indicate the existing cover thickness ranges typically from 0.5 feet to 2.5
feet at the top of the landfill (higher near the haul roads) and the slope cover thickness ranges
from 1.0 feet to 9.0 feet. A cover thickness isopach map is illustrated in Figure 2. Preliminary
calculations estimate that approximately 28 acres of the 49 acres landfilled have a cover
thickness less than 2.5 feet. A summary of cover thickness and cover composition is provided in
Table 1, Attachment C. The Existing Cover Thickness and Characteristics Report will be
submitted for your review upon receiving the soil laboratory results.

In addition to the attached figures and table, please find a draft copy of the 1998 Site Map with
1991 Aerial Survey Contours in Attachment D. The 1991 aerial topographic map was
incorporated into the site survey completed May 14, 1998. Most of the spot elevations surveyed
during the Study indicate that the 1991 Sidwell aerial topographic site map does not represent
current topographic conditions at the Site. These spot elevations are shown on the Site Map in
Attachment D and indicate elevation differences of up to 12 feet. The elevation differences may
be due to waste settlement and/or regrading of the cover material by the present site operator.

300 West Edwards St., Suite 200 • Springfield. IL 62704-1907 Tel: (217) 525-7050 • Fax: (217) 525-7053

Printed on recycled paper



Mr. Stan Komperda
May 27, 1998 Page 2 of 2

An accurate topographic map of the Paxton II Landfill may be necessary for future design and
analysis. Therefore, we will include an estimate for preparing an updated site topographic map
with the Phase II and Phase III Work Plan. We can discuss options after you have reviewed the
Aerial Site Map.

In order to perform the interim stability analyses, PEI has selected four of the steepest and
apparently most problematic slopes at the landfill. The survey crew will update the topography
on these slopes and a cross section will be prepared. The stability analyses will be performed on
these slopes after the cross sections have been prepared and the perimeter probes drilled and
completed.

Please review the enclosed'information at your convenience and call to discuss. We will provide
additional copies of the drawings upon request.

Very truly yours,

PATRICK ENGINEERING INC.

\

J. Stephen Van Hook, P.O.
Project Manager

Attachments

Ref:sp\p\7047al-2\probesumltr.doc



ATTACHMENT A

FIGURE 1 - SITE MAP
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FIGURE 2 - ISOPACH MAP



SURVEYED TOE OF SLOPE

0 100' 200'

GRAPHIC SCALE
1" = 200'

LEGEND:

, C P _ 7 0 COVER PROBE LOCATION
-®- WITH SOIL COVER

1 2.3 THICKNESS IN FEET.

GROUND SURFACE
CONTOUR IN FEET.

MANHOLE

INTERPRETED SOIL
COVER THICKNESS
CONTOUR IN FEET.

ESTIMATED BOUNDARY
OF MINIMUM FINAL
COVER THICKNESS
(2.5 FEET COVER
THICKNESS CONTOUR).

1. CON10UR MAP BASED ON
AERIAL SURVEY CONDUCTED
BY SIDWELL (11/9/91).
EXISTING TOPOGRAPHY MAY
DIFFER FROM THOSE SHOWN.
CONTOURS ARE FOR
ILLUSTRATION PURPOSES ONL"

2. INTERPRETED SOIL COVER
THICI-NESS CONTOURS WERE
G E N E R A T E D USING SURFER
COM'-JTER SOFTWARE.

OPERATING LAND AND LAKES LANDFILL

CONTOUR

DATE OF
SIDWELL

INTER'.'

PHOTOC,i

COWPAN

2 FT.

,i;.\=HY 11-09-91

)03 NO T92-003

COPYRIGHT 1998

THE SIDWELL COMPANY
28*2*0 NORTH AVE P.O BOX 920

WEST CHICAGO. 1U. 60185
(630) 231-0206

SPD g:/qeo/7047/01-02/fiq-1&Z-d"q twb 05/27/98

a

-Juj

— ZD
2^
o1-
X

CL

00
cn

OJ

LD
O

LJ
i—
<
O

o

o
I—
CO
LJ CL
<

CO <
LJQ_

oo

ox

o
z
r—
00

X
LJ

o

o

o

o
C£
Q_

00

>-
CD

CL
CL



ATTACHMENT C

TABLE 1



TABLE 1. COVER THICKNESS AND COMPOSITION AT GRID POINTS
PAXTON II LANDFILL
CHICAGO, ILLINOIS

Grid
Point

CP-01
CP-02
CP-03
CP-04
CP-05
CP-06
CP-07
CP-08
CP-09
CP-10
CP-11
CP-12
CP-13
CP-14
CP-15
CP-I6
CP-17
CP-18
CP-19
CP-20
CP-21
CP-22
CP-23
CP-24
CP-25
CP-26
CP-27
CP-28
CP-29
CP-30
CP-31
CP-32
CP-33
CP-34
CP-35

Total Cover
Thickness (ft)

9
5

4.8
4.7
4.8
2

1.8
2.3
2
2
1

6.5
5.5
3.5
3

0.5
1

2.5
1

8.5
3
2
2

0.8
2.5

1
1
5

5.5
2.5
4.5
2

0.7
1.8
3

Cover Composition1,
(Depth, in feet)

CL (0-3), ML (3-9)
CL (0-2.5), ML (2.5-5)
CL (0-2), ML (2-4.8)
CL (0-1.5), ML (1.5-4.7)
CL (0-1), ML (1-4. 8)
CL (0-2)
CL(O-l.S)
CL (0-2.3)
CL (0-2)
ML (0-2)
ML (0-1)
ML (0-6.5)
CL (0-5.5)
CL(0-3.5)
ML (0-3)
ML (0-0.5)
CL(O-l)
CL (0-2.5)
CL(O-l)
CL (0-3), ML (3-8.5)
CL (0-3)
ML (0-2)
CL (0-2)
CL (0-0.8)
ML (0-1), SM( 1-2.5)
ML (0-1)
CL(O-l)
ML (0-4), CL (4-5)
CL (0-5.5)
ML (0-2.5)
ML (0-4.5)
CL (0-2)
CL (0-0.7)
ML (0-1. 8)
CL (0-3)

Grid
Point

CP-36
CP-37
CP-38
CP-39
CP-40
CP-41
CP-42
CP-43
CP-44
CP-45
CP-46
CP-47
CP-48
CP-49
CP-50
CP-51
CP-52
CP-53
CP-54
CP-55
CP-56
CP-57
CP-58
CP-59
CP-60
CP-61
CP-62
CP-63
CP-64
CP-65
CP-66
CP-67
CP-68
CP-69
CP-70

Total Cover
Thickness (ft)

5
2.5

1
1
4

2.5
4
4

2.3
2
2
1
1

2.5
4.5
4

2.3
2.5

1
0.5
2.5
2

3.5
10
6

2.5
1.5
3
2

2.3
2

5.5
3.5
5
4

Cover Composition',
(Depth, in feet)

CL (0-5)
ML (0-2.5)
CL(O-l)
SM(O-l)
ML (0-4)
ML (0-2.5)
ML (0-4)
CL (0-4)
ML (0-2.3)
CL (0-2)
ML (0-2)
ML (0-1)
CL(O-l)
CL (0-2.5)
CL (0-4.5)
ML (0-1), CL(l-4)
ML (0-1), CL( 1-2.3)
ML (0-2.5)
ML (0-1)
ML (0-0.5)
ML (0-2.5)
ML (0-2)
ML (0-1), CL( 1-3.5)
ML (0-6), CL (6- 10)
SC (0-1), ML (1-6)
ML (0-2.5)
CL(0-1.5)
ML (0-3)
CL (0-1), ML (1-2)
CL (0-1), ML (1-2.3)
ML (0-1), CL (1-2)
ML (0-5. 5)
ML (0-1), CL (1-3.5)
ML (0-5)
ML(0-l),CL(l-4)

Note:
1 . Unified Soil Classification System (USCS), visually classified in the boring logs:

CL = Clayey soil
ML = Silty soil
SC = Clayey Sand soil
SM = Silty Sand soil

ref sp\p\7047. A1 -2VTable 1 .doc
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INTRODUCTION

The purpose of this Health and Safety Plan (HASP) is to provide health and safety

procedures for Patrick Engineering Inc. (PEI) personnel and PEI subcontractors to follow while

performing field activities associated with landfill closure operations at the Paxton Landfill in

Chicago, Illinois (hereinafter referred to as the "Site"). This HASP has been prepared for the

sole use of PEI personnel and PEI subcontractors. The health and safety protocols established in

this HASP are based on the site conditions and chemical hazards known and/or anticipated to be

present from available information.

All other consultants and/or subcontractors not under contract to PEI will be responsible

for developing Health and Safety Plans for their specific work activity.

KEY PERSONNEL

For site operations, roles of authority will need to be established to determine persons

responsible for decisions concerning activities. The order of authority is as follows:

Health and Safety Officer J. Stephen Van Hook, C.P.G. (PEI)

Site Supervisor J. Stephen Van Hook, C.P.G. (PEI)

Site Superintendent Stan Komperda (IEPA)

Alternate Health and Safety Officers Sean J. Peters (PEI)

Matthew D. Breitenbach (PEI)

During an emergency, communication will flow from the highest available person in the

order of authority. The Safety Officer will designate a person to telephone the appropriate

emergency contacts. Other individuals will be responsible for ensuring that all on-site personnel

are aware of emergency conditions and have properly evacuated the area, if appropriate.
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OPERATION SAFETY AND HEALTH RISK ANALYSIS

'W

Site Narrative. Patrick Engineering Inc. has proposed a work plan for professional

engineering services to be performed at the Paxton Landfill. The services to be provided include

plans to begin site closure and the development of a landfill gas management and recovery

system which is intended to generate revenues to offset the site closure expenses. PEI was

authorized to provide these services under Professional Services Agreement Number HWA-

8310, Amendment No. 1 dated August 27, 1997.

PEI performed a site inspection on September 11, 1997 in accordance with the Scope of

Work. During the investigation the following findings were noted:

1. The landfill is capped with a sparsely vegetated intermediate cover which appears

to be actively maintained using cover material that is stockpiled on-site. The

source of this cover material is apparently obtained from a nearby borrow area

located east of the site. It is evident that this material has been pushed into

'"*"*' eroded gullies and rivulets located on-site in an effort to mitigate erosion caused

by precipitation events.

2. An unpermitted leachate recirculation system was observed on-site. Leachate

appears to have been pumped from collection points on the north and south

perimeters and discharged into seepage ponds atop the landfill. Six (6) leachate

recovery manholes were observed along the south perimeter and seven (7) on the

north perimeter of the landfill.

3. A landfill gas testing apparatus was observed on a bench on the slope located at

the northeast comer of the landfill.

PEI also performed an extensive review of background information pertaining to the

Site. Reviews were performed under the Freedom of Information Act (FOIA) as requested in a

letter dated August 22, 1997. The findings of this review were formally discussed with an
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Illinois Environmental Protection Agency-Bureau of Land (IEPA-BOL) representative and

-\^ pertinent information was duplicated for PEI's files.

Based upon the findings of PEI's site inspection and information review, a phased

approach to landfill closure was proposed for the site. A detailed discussion of the six (6) project

phases can be found in PEI's Work Plan for the Site dated October 1997.

Response Activity. The purpose of the Emergency Response Contingency Plan

(presented later in this HASP) is to identify roles of authority and general procedures for

responding to an emergency situation. Generally, the objectives of any emergency response will

be first to ensure the safety of the personnel on site. Secondly, to notify the appropriate

emergency contacts of the nature of the emergency. Lastly, if it is determined by the site

supervisor to be appropriate and safe, to try to stabilize the emergency conditions.

Level of Protection. The original Health and Safety Plan required the use of modified

Level D personal protective equipment (PPE) to be used to ensure worker safety. After

"'*"' beginning the piezometer installation, the Health and Safety Officer determined that Level D was

no longer sufficient and that Level C PPE would be used continuously in the future. On-site

personnel will be prepared to upgrade to Level B PPE if conditions require it.

During piezometer installation, which began October 19, 1998, site personnel noted

excessive landfill gas venting through the soil borings. In compliance with the original HASP,

personnel switched to Level C PPE. Level C was adequate for most of the remaining work.

However, on some occasions, Level C also proved inadequate. Site personnel noted that, on one

occasion, they had to install a piezometer the day after completing the soil boring. Apparently,

landfill gas had vented through the borehole and the area immediately around the borehole had a

higher concentration of gas. Consequently, personnel began to smell landfill gas through their

respirators (breakthrough). Breakthrough was also noted when personnel were sampling

leachate or measuring the leachate level in the piezometers.
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Therefore, site personnel will be prepared to upgrade to Level B PPE if conditions

require it. If a breakthrough of their respirator is detected, personnel shall immediately switch to

Level B.

Anticipated Chemical Hazards. The chemical compounds, as well as their properties and

health hazards that might potentially be encountered during on-site activities, are listed in

Appendix A. The list was compiled by screening the laboratory analysis reports for both the

leachate and the landfill gas. The compounds that were "detected" in the analyses were then

added to the list of anticipated chemical hazards.

PERSONNEL TRAINING REQUIREMENTS

All PEI personnel and PEI subcontractors working at the Site during the site investigation

activities must have completed the 40-hour safety training required by OSHA, 29 CFR

1910.120(c), and an 8-hour refresher course, if necessary. Copies of appropriate training

'"*•" certificates for OSHA 29 CFR 1910.120(e) and 8-hour refresher courses must be provided upon

request of the Site Safety Officer.

PERSONAL PROTECTIVE EQUIPMENT TO BE USED

PEI personnel and subcontractors responsible for performing site investigation activities

will wear the following PPE to ensure worker safety.

LEVEL C

clothing, outer (1): hooded, chemical resistant clothing (overalls, two-piece

chemical-splash suits; disposable chemical resistant

overalls);

clothing, outer (2): Tyvek coveralls;

clothing, inner: shirts - long-sleeved, cotton; pants - long, cotton (denim);

gloves, inner: disposable - natural latex, powdered;
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AMENDMENT TO REVISED HEALTH AND SAFETY PLAN

Potential Physical Hazards. At the present, an extreme temperature condition exists

within the landfill. The type and extent of this condition is unknown. However, all site

personnel must be prepared to evacuate the site if necessary. Site personnel should watch for

changes in the final cover of the landfill. If a rapid subsidence (i.e. "sinkhole", landslide, etc.) or

smoke is observed, evacuate all personnel and, if safely possible, all equipment and notify the

Site Supervisor or emergency personnel as necessary.
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gloves, outer: chemical resistant - nitrile (will not be worn during sample

handling);boots, inner: chemical resistant or leather,

steel toe and shank;

boot covers, outer: disposable, chemical resistant

head protection: hard hat (only when overhead danger

exists).

eye protection: safety glasses

inhalation protection: full-face or half mask, air purifying

respirators (NIOSH approved)

LEVEL B

Inhalation protection:

clothing, outer (1):

clothing, outer (2):

clothing, inner:

gloves, inner:

gloves, outer:

boots, outer:

boots, inner:

head protection:

positive pressure, full-face piece self-contained breathing

apparatus (SCBA)

hooded, chemical resistant clothing

Tyvek coveralls;

long-sleeved, cotton shirt, cotton long pants

disposable - natural latex, powdered;

chemical resistant - nitrile (will not be worn during sample

handling);

disposable, chemical resistant

chemical resistant or leather, steel toe and shank

hard hat (when overhead danger exists)

(1) To be used when encountering or handling leachate, waste or leachate contaminated

soils.

(2) To be used when not wearing the hooded chemical resistant clothing.
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MEDICAL SURVEILLANCE REQUIREMENTS

M*»'
PEI has a medical surveillance program which conforms to 29 CFR 1910.120(f). All

personnel enrolled in the medical monitoring program have undergone a baseline physical

examination prior to any hazardous waste site work. Periodic monitoring examinations are

performed following the baseline examination. No site-specific medical surveillance is planned

for this Site.

AIR MONITORING

Air monitoring will be performed as part of the site investigation because it is possible

that volatile compounds or other airborne chemical hazards (other than the Target Constituents)

may be encountered. Air monitoring will be performed using a calibrated, portable photo-

ionization device (PID).

Several samples of landfill gas will be collected for characterization purposes. The

results of these tests will be used to modify the HASP as necessary.

<!.„.,'

SITE CONTROL MEASURES

Work Zones. A map of the work zones is included in the Site Investigation Work Plan as

Figure 1. For the purposes of this project, the work zones will be defined as the area

immediately adjacent to the soil boring/sampling locations. The work zones are limited to the

Paxton Landfill.

Personal Precautions.

1. Eating, drinking, chewing gum or tobacco, smoking, or any practice that increases

the probability of hand-to-mouth contact and ingestion of material is prohibited in

any area designated as potentially being contaminated.

'"W 2. Hands and face must be thoroughly washed as soon as possible upon leaving the
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work area. (Work areas will be defined by the Site Safety Officer.)

3. Whenever decontamination procedures for outer garments are in effect, the entire

body should be thoroughly washed as soon as possible after the protective

garment is removed. (This item is not anticipated as outer garments such as dust

masks and Tyvek coveralls will be discarded.)

4. No facial hair which interferes with satisfactory fit of the mask-to-face seal is

allowed on personnel required to wear respirators or SCBA masks.

5. Contact with contaminated or suspected contaminated surfaces should be avoided.

Whenever possible, do not walk through puddles, leachate or discolored surfaces.

Do not kneel on ground, lean, sit or place equipment on drums, or

decontamination wash water containers.

6. Medicine and alcohol can heighten the effects from exposure to toxic chemicals.

Prescribed drugs should not be taken by personnel at hazardous waste operations

where the potential for absorption, inhalation, or ingestion of toxic substances

exists, unless specifically approved by a qualified physician. Alcoholic beverage

intake should be minimized or avoided throughout the duration of investigation

activities.

7. All personnel must be familiar with standard operating safety procedures and any

additional instructions and information contained in the Site Safety and Health

Plan.

8. All personnel must adhere to the information contained in the Site Safety and

Health Plan which can only be amended by the Site Safety Officer under the

direction of the Project Manager.

9. Contact lenses cannot be worn when respirator protection is required or when the

hazard of a splash exists. When the hazard of a splash exists, eye protection in the
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form of a full-face respirator, SCBA masks, safety glasses or goggles must be

worn.

10. Personnel will be aware of symptoms from exposure to toxic chemicals and for

heat or cold stress.

11. Respirators and SCBA masks shall be cleaned and disinfected after each day's use

or more often if necessary.

12. Prior to donning, respirators and SCBA masks will be inspected for worn or

deteriorated parts. Emergency respirators or self-contained devices will be

inspected at least once a month and after each use.

Operations.

1. All personnel going on-site must be adequately trained and thoroughly briefed on

anticipated hazards, equipment to be worn, safety practices to be followed,

emergency procedures, and communications. An initial site safety meeting (pre-

entry briefing) will be held prior to commencement of site investigation activities.

Follow-up site safety meetings will be held as necessary.

2. All on-site workers must provide documentation of their initial OSHA 40-hour

training and yearly 8-hour refresher certificates prior to working on-site.

3. Any required respiratory protective devices and clothing must be worn by all

personnel going into areas or performing tasks designated for wearing protective

equipment.

4. Personnel on-site must use the buddy system when wearing respiratory protective

equipment. As a minimum, a third person, suitably equipped as a safety backup,

is required during extremely hazardous entries.
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5. Visual contact must be maintained between pairs on-site and safety backup

,<(IB(, personnel. Entry team members should remain close together to assist each other

during emergencies.

6. During continual operations, on-site workers act as safety backup to each other.

Off-site personnel provide emergency assistance.

7. Personnel should practice unfamiliar operations prior to performing the actual

procedure.

8. Entrance and exit locations must be designated and emergency escape routes

delineated when appropriate. Warning signals for site evacuation must be

established.

9. Communications using radios, hand signals, or other means must be maintained

between initial entry members at all times. Emergency communications should

be prearranged in case of radio failure, necessity for evacuation of site, or other

'v"""' reasons.

10. Personnel and equipment in the contaminated areas should be minimized,

consistent with effective site operations.

11. Work areas for various operational activities must be established.

12. Procedures for leaving a contaminated area must be planned and implemented

prior to going on-site. Work areas and decontamination procedures must be

established based on expected site conditions.

13. Frequent and regular inspections of site operations will be conducted to ensure

compliance with the Site Safety and Health Plan. If any changes in operation

occur, the Site Safety Plan must be modified to reflect changes.
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^^ 14. All electrical equipment (power tools, extension cords, instruments, radios, etc.)

shall conform to the appropriate section of OSHA 29 CFR 1926.400 Subpart K.

15. Fire prevention and protection (appropriate signs for flammable liquids, smoking

areas, storage areas of combustible or flammable materials, etc.) shall be in

accordance with OSHA 29 CFR 1926.150 Subpart F.

16. Prior to any intrusive activities, appropriate utility companies will be contacted so

that the utility companies can determine if they have any underground utilities at

the site. In addition, the IEPA will assist in the location of any underground

utility or object located within the investigation area.

17. If any unexpected tank, pipe, wiring or other potentially dangerous unexpected

object is encountered while drilling or excavating, these operations will cease, and

the hole will be backfilled until the necessary precautions can be taken to

'"""' investigate the situation.

Medical Assistance. The nearest medical assistance is available at Trinity Hospital, in

Chicago, Illinois. Contact information for this facility is:

Trinity Hospital

2320 East 93rd Street

Chicago, Illinois 60617

Tel: (773) 978-2000

The location of the hospital facility and directions from the Paxton Landfill are presented

in Exhibit 1.
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DECONTAMINATION PLAN

A partial or complete decontamination of personnel and/or equipment may occur. Partial

decontamination may occur when leaving a temporary exclusion zone (i.e., excavation/sampling

location). Complete decontamination, consisting of washing hands and face, will occur prior to

leaving the Site. Standard decontamination procedures will be followed to ensure that cross-

contamination does not occur and no contaminants leave the site via personnel or equipment.

EMERGENCY RESPONSE/CONTINGENCY PLAN

Pre-emergency Planning. Before beginning work on the Site and again at the pre-entry

briefing, all individuals will be informed about emergency procedures, including emergency

phone numbers, the route to the hospital and accident reporting procedures.

Emergency Recognition and Prevention. The key to prevention of emergency situations

'""*''' is to perform good planning of activities prior to site entry and to follow the Site Safety and

Health Plan. Should an on-site emergency develop, the authority in charge will determine

proper procedures to follow, depending on the conditions of the emergency. The Safety Officer

will designate personnel to contact the agencies needed to respond (i.e., fire department, police,

ambulance, etc.). Procedures performed to resolve the emergency will be designated to

personnel by the authority in charge to ensure that said authority is on-site for the duration.

In the event evacuation of the drilling or sampling location is necessary, personnel should

be decontaminated, if possible. However, personal safety is the overriding priority. Personnel

should move upwind and a sufficient distance (minimum 100 feet) from the source of concern

which necessitated the evacuation.

Emergency Alerting and Response Procedures. In the event that personnel exposure to

chemical products occurs, the following procedures should be used:
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1. Eye Contact: Clean water shall be supplied to flush eye(s) immediately with a

copious amount of water. Water will be available in the field vehicle. Repeat

until irritation is eliminated. If irritation occurs for more than 15 minutes, take

person to hospital emergency room.

2. Skin Contact: Sufficient amounts of clean water and soap shall be supplied to

wash the exposed area(s). If skin irritation or severe reddening occurs, take person

to hospital emergency room.

3. Inhalation: Move person into fresh air upwind from contaminant source. If any

symptoms of the exposure occur for more than 15 minutes, take person to hospital

emergency room.

4. Ingestion: Do not induce vomiting, take person to hospital emergency room.

In case of an evacuation, personnel should decontaminate to the extent possible, taking

into account the urgency of the conditions causing the evacuation, and immediately evacuate the

Site. Should extremely urgent evacuation be called for, personnel may move away from the

problem in any direction to reach a safe distance. In the event of emergency and/or evacuation,

the appropriate emergency contacts (listed below) should be made.

Emergency Medical Treatment and First Aid. In the event of a medical emergency, a

person will first be identified who will have the responsibility to call for an ambulance and the

fire department. Emergency first aid will be administered by the site supervisor or other

qualified on-site person. The objective of the emergency first aid is to stabilize the patient until

an ambulance arrives.

Emergency Equipment. Emergency response actions called for in this Plan are to ensure

the safety of the employees at the site and to notify appropriate emergency contacts of the

emergency. No specialized equipment is necessary for these functions.
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Specific safety equipment will be available on-site during all activities. A first aid kit

meeting the requirements of 29 CFR 1926.50 will be located in the field vehicle. Clean water

shall be available in the field vehicle in a sufficient quantity to rinse eyes and skin. Modified

Level D personal protective equipment will be maintained on-site and made available to all

personnel involved in the site investigation. Fire extinguishers will be available at the field

vehicle and on any motorized drilling equipment.

Local Emergency Contacts. The following is a list of local emergency contacts:

Ambulance 911

Fire Department 911

Poison Control Center 911

Police 911

Stan Komperda (IEPA) (217) 782-5504

IEPA (Maywood Regional Office) (708) 338-7900

PEI, Chicago Office (312) 220-0720

PEI, Springfield Office (217) 525-7050

Route To Hospital. Upon arrival at the Site, directions to the nearest hospital will be

reviewed with all site personnel. In case of an emergency warranting immediate medical

attention, 911 will be called. However, a situation could arise in which an individual requires

non-emergency medical care. In that case, the project manager or site supervisor may decide

that the affected individual should be transported to the nearest hospital. Refer to Exhibit 1 for

directions to the nearest hospital.

CONFINED SPACE ENTRY PROCEDURES

Confined space entry is not anticipated as part of the site investigation.
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SPILL CONTAINMENT PROGRAM

A hazardous chemical release is not anticipated to occur during the site investigation.

HAZARD COMMUNICATION

All workers will be made aware of the chemical compounds (as listed in Appendix A)

that have the potential to be encountered during the site investigation activities by the Health and

Safety Officer during the initial safety meeting (pre-entry briefing) prior to the commencement

of investigative activities. Workers will also be briefed on first aid procedures, if these

contaminants are encountered, evacuation procedures in case of emergency, protective

equipment to be worn while working on-site, decontamination procedures, and all other aspects

of the Health and Safety Plan.

ref: \sp\7047a2-2\hasp-l.doc
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I acknowledge that I have reviewed the Health and Safety Plan and agree to follow the terms and

conditions of the Plan while on site.

Name Firm Date
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APPENDIX A
LISTING OF CHEMICAL COMPOUNDS



Chemical Name:

NIOSH/OSHA TWO Limit:

IDHL:

Physical Description:

Health Hazards/Target Organs:

Carbon Dioxide

9000 mg/m3

40,000 ppm

Colorless, odorless gas

Respiratory and cardiovascular system

Chemical Name:

NIOSH/OSHA TWO Limit:

IDHL:

Physical Description:

Health Hazards/Target Organs:

Hydrogen Sulfide

20 ppm

100 ppm

Colorless gas with a strong odor of rotten eggs

Eyes, respiratory and central nervous system

Chemical Name:

NIOSH/OSHA TWO Limit:

IDHL:

Physical Description:

Health Hazards/Target Organs:

Acetone

250ppm/1000ppm

2500 ppm (LEL)

Colorless liquid with a fragrant, mint like odor

Eyes, skin, respiratory and central nervous system

Chemical Name:

NIOSH/OSHA TWO Limit:

IDHL:

Physical Description:

Health Hazards/Target Organs:

2-Butanone

200 ppm

3000 ppm

Colorless liquid with a moderately sharp, fragrant mint or
acetone-like odor

Eyes, skin, respiratory and central nervous system

""•„/
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Chemical Name:

NIOSH/OSHA TWO Limit:

IDHL:

Physical Description:

Health Hazards/Target Organs:

Benzene

0.1 ppm/1.0 ppm

500 ppm

Colorless to light-yellow liquid with an aromatic odor

Eyes, skin, respiratory system, blood, central nervous
system, bone marrow

Chemical Name:

NIOSH/OSHA TWO Limit:

IDHL:

Physical Description:

Health Hazards/Target Organs:

Toluene

100ppm/200ppm

500 ppm

Colorless liquid with a sweet, pungent, benzene-like odor

Eyes, skin, respiratory system, central nervous system,
liver and kidneys

Chemical Name:

NIOSH/OSHA TWO Limit:

IDHL:

Physical Description:

Health Hazards/Target Organs:

Phenol

5 ppm

250 ppm

Colorless to light-pink crystalline solid with a sweet acrid
odor

Eyes, skin, respiratory system, liver, and kidneys

Chemical Name:

NIOSH/OSHA TWO Limit:

IDHL:

Physical Description:

Health Hazards/Target Organs:

Isophorone

4 ppm/25 ppm

200 ppm

Colorless to white liquid with a peppermint-like odor

Eyes, skin, respiratory system, liver, kidneys and central
nervous system
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Chemical Name:

NIOSH/OSHA TWO Limit:

IDHL:

Physical Description:

Health Hazards/Target Organs:

Naphthalene

10 ppm

250 ppm

Colorless to brown solid with an odor of mothballs

Eyes, skin, blood, liver, kidneys and central nervous
system

Chemical Name:

NIOSH/OSHA TWO Limit:

IDHL:

Physical Description:

Health Hazards/Target Organs:

Diethylphthalate

5 mg/m3/none

Not yet determined

Colorless to water-white, only liquid with a very slight
aromatic odor

Eyes, skin, respiratory, central nervous, reproductive and
peripheral nervous system

Chemical Name:

NIOSH/OSHA TWO Limit:

IDHL:

Physical Description:

Health Hazards/Target Organs:

Arsenic (Total)

0.002 mg/m3 /0.010 mg/m3 (Potential Occupational
Carcinogen)

5 mg/m3 (as As) (Potential Occupational Carcinogen)

Appearance and odor vary depending upon the specific
arsenic compound

Liver, kidneys, skin, lungs, lymphatic system

Chemical Name:

NIOSH/OSHA TWO Limit:

IDHL:

Physical Description:

Health Hazards/Target Organs:

Mercury (Total)

0.05 mg/m3 (vapor) /O.I mg/m3

10 mg/m3 (as Hg)

Appearance and odor vary depending upon the specific
mercury compound

Eyes, skin, kidneys, respiratory and central nervous system
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Chemical Name:

NIOSH/OSHA TWO Limit:

IDHL:

Physical Description:

Health Hazards/Target Organs:

Lead (Total)

0.01 mg/m3 70.05 mg/m3

100mg/m3(asPb)

Heavy, ductile, soft, gray solid

Eyes, gastrointestinal tract, central nervous system,
kidneys, blood and gingival tissue

Chemical Name:

NIOSH/OSHA TWO Limit:

IDHL:

Physical Description:

Aluminum (Total)

2 mg/m3/none

Not yet determined

Appearance and odor vary depending upon the specific
aluminum compound

Health Hazards/Target Organs: Skin and respiratory system

Chemical Name:

NIOSH/OSHA TWO Limit:

IDHL:

Physical Description:

Health Hazards/Target Organs:

Iron (Total)

1 mg/m3/none

Not yet determined

Appearance and odor vary depending upon the specific
iron compound

Eyes, skin, liver, respiratory system, gastrointestinal tract

A-4



Chemical Name:

NIOSH/OSHA TWO Limit:

IDHL:

Physical Description:

Health Hazards/Target Organs:

Chromium (Total)

Cr (II) compounds 0.5 mg/m3

Cr (III) compounds 0.5 mg/m3

Cr (II) compounds 250 mg/m3

Cr (III) compounds 25 mg/m3

Appearance and odor vary depending upon the
chromium (II) and (III) compounds

Eyes and skin

specific

Chemical Name:

NIOSH/OSHA TWO Limit:

IDHL:

Physical Description:

Health Hazards/Target Organs:

1,1-Dichloroethane

lOOppm

lOOOppm

Colorless, oily liquid with a chloroform-like odor

Eyes, central nervous and respiratory system

Chemical Name:

NIOSH/OSHA TWO Limit:

IDHL:

Physical Description:

Health Hazards/Target Organs:

Chlorobenzene

75 ppm (proposed)/? 5 ppm

lOOOppm

Colorless liquid with an almond-like odor

Eyes, liver, skin respiratory and central nervous system

Chemical Name:

NIOSH/OSHA TWO Limit:

IDHL:

Physical Description:

Health Hazards/Target Organs:

Ethylbenzene

100 ppm

800 ppm

Colorless liquid with an aromatic odor

Eyes, skin, respiratory and central nervous system
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Chemical Name:

NIOSH/OSHA TWO Limit:

IDHL:

Physical Description:

Health Hazards/Target Organs:

Xylene (m, p and o)

lOOppm

900 ppm

Colorless liquid with an aromatic odor

Eyes, skin, kidneys, liver, blood, gastrointestinal tract,
respiratory and central nervous system

Chemical Name:

NIOSH/OSHA TWO Limit:

IDHL:

Physical Description:

Health Hazards/Target Organs:

Tetrahydrofuran

200 ppm

2000 ppm (LEL)

Colorless liquid with an ether-like odor

Eyes, respiratory and central nervous system

ref: \sp\p\7047a2-2\append-a.doc
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EXHIBIT 1
HEALTH AND SAFETY PLAN HOSPITAL ROUTE MAP
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GRAPHIC SCALE
1"=1/2 MILE

DIRECTIONS FROM SITE TO
TRINITY HOSPITAL-
EXIT LANDFILL ON EAST
114TH STREET AND TURN

!LEFT (NORTH) ONTO
. TORRENCE STREET.

tPROCEED NORTH ONTO
S. COLFAX STREET AND

TTURN LEFT (WEST) ONTO
'E. 93RD STREET.

HOSPITAL ADDRESS:
TRINITY HOSPITAL

H-2320 E. 93RD STREET
CHICAGO, IL 60617
TEL. (773) 978-2000
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